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seq ooo: 

1,0 GENERAL INFORMATION 
I. 1 PROGRAM ABSTRACT 



THE CZIXV?? DIAGNOSTIC PROVIDES A SERIES OE TESTS TO VERIFY THE 
INTEGRITY AND FUNCTIONALITY OF THE IAV/IDV-11 FAMILY. THIS 
DIAGNOSTIC CAN BE USED BY FIELD SERVICE FOR FUNCTIONAL TESTING, 
Bi THE ENGINEER FOR DESIGN TESTS, AND Br MANUFACTURING FOR 
CHECKOUT AND REPAIR. 

THE FOLLOWING SPECIAL FEATURES ARE IMPLEMENTED. 

THE DIAGNOSTIC IS SET UP FOR FIELD SERVICE SO THAT IF THE USER 
TYPES "N" TO THE "CHANGE HARDWARE" AND "CHANGE SOFTWARE" 
QUESTIONS, AN AUTOMATIC CONFIGURATION ROUTINE WILL BE RUN. THIS 
FINDS ALu DEVICES IN THE ADDRESS RANGE 171000 TO 171770, PRINTS 
A L.IST OF ALL IAV/IDVU DEVICES FOUND, AND CARRIES OUT THE 
SFLEC ED TESTS ON THESE DEVICES. THIS FEATURE HAS SPECIAL 
SIGNIFICANCE WHEN THE XXDP* SETUP UTILITY IS USED (SEE SECTION 

NO; ALL OF THE DIAGNOSTIC TESTS ARE RUN DURING EVERY PASS. WHICH 
TO RUN 15 DETERMINED BY THE DEVICE BEING TESTED AND B> THE 
ANSWERS TO THE SOFTWARE QUESTIONS, FOR MORE INFORMATION, SEE 
SECTION 6.0. 

THE "PRINT" COMMAND CAN BE USED TO OBTAIN A LIST OF TEST TITLES, 
A PRINTOUT OF THE IAV/IDV-11 CONFIGURATION THAT THE DIAGNOSTIC 
IS USING, OR A PRINTOUT OF THE ERROR STATISTICS ACCUMULATED Rt 
THE DIAGNOSTIC. HELP ON HOW TO REPEAT THE AUTOCONF IGURA T ION CAN 
ALSO BE OBTAINED. FOR MORE INFORMATION. SEE SECTION 4,0. 

IF THE EVALUATE HAG "EVL ' IS SET, ANy UNIT ON WHICH MORE THAN S 
ERRORS ARE DETECTED FOLLOWING A "START" COMMAND IS DROPPED FROM 
TESTING. 

THE PROGRAM SUPPORTS UP TO 16 UNITS. All. SELECTED TESTS BEING 
RUN ON ONE UNIT BEFORE PROCEDING 10 THE NEXT UNIT. 

THIS DIAGNOSTIC HAS BEEN WRITTEN FOR USE WITH THE DIAGNOSTIC 
RUNTIME SERVICES SOFTWARE C SUPERVISOR ) , THESE SERVICES PROVIDE 
THE INTERFACE TO THE OPERATOR AND TO THE. SOFTWARE ENVIRONMENT. 
THIS PROGRAM CAN BE USED WITH XXDP*. 

FOR A COMPLETE DESCRIPTION' OF THl RUNTIME SERVICES, REFER TO THE 
XXOP* USER'S MANUAL. THERE IS A HH It> DESCRIPTION OF THE 
rv.*«i!ML SERVICES IN SECTION J OF THIS DOCUMENT. 

i.;> SiSTfM REQUIREMINTS 

:«. i SI PROCE .>0« WITH A MINIMUM OF .*M. OF Ml MOW i . 
B* CONSOLE Ti-^MINAL WITH INTERFACE ADDRESS :/*%M). 
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C. XXDP* LOAD DEVICE (RX.RK.Rl. ECT.) 
0. IDV.'T.W U MODULES TO BF CHECKED. 



F. FIEL n CHECKOUT : FOR DIGITAL MODULES, DIGITAL TEST CONNF.CTOR 

2G-M002A. 

FOR ANALOGUE MODULES, CALIBRATFD VOLTAGE 
SOURCE, MEASURING EQUIPMENT AND ANALOGUE 
TEST CONNECTOR. 

MANUFACTURING : FOR DIGITAL MODULES. DATA LOOPBACK EQUIPMENT. 
CHECKOUT 

FOR ANALOGUE MODULES, CALIBRATED VOLTAGE 
SOURCE AND MEASURING EQUIPMENT, 

1.3 RUNNING THE DIAGNOSTIC ON A FALCON 



TO RUN THE DIAGNOSTIC ON A FALCON BASED SYSTEM. A BOOTSTRAP 
PROGRAM IS NEEDED IN ADDITION TO THE ABOVE REQUIERMENTS . 
THIS COULD BE IN THE FALCON MACRO ODT ROM (KXTU-A2), OR ON 
A MXV-U BOARD. 

IF YOU HAVE INSTALLED THE FALCON MACRO-ODT ROM KXTU-A2 f'OR 
BOOTING THE XXDP» MEDIA WITH THE DIAGNOS.IC ON IT, SOME OF THE 
IAV/IDV-U DEFAULT ADDRESSES ARE USED, PREVENTING THF 
DIAGNOSTICS AUTOMATIC CONF IGUPATION ROUTINE >ROM WORKING 
CORRECTLY. TO USE THE DIAGNOSTIC. THE ADDRESSES MUST BE ENTERED 
MANUALLY USING THE STARTUP QUESTIONS. 

NOTE: 

ONES THE XXDP* MEDIA IS BOOTED, THE CONSOLE "BREAK ■ Kt i SHLUl.D 

NOT BE PRESSED AS IT MAY CAUSE ERROR MESSAGES TO BE PRINTED. 

1.4 RELATED DOCUMENTS AND STANDARDS 



XXDP* USER MANUAL ( CHQUS ) 

IAV/IDV-U OPTION DESCRIPTION rG C03NC Ou 



1.5 DIAGNOSTIC HIERARCHY PREREQUISITES 



MEFORE RUNNING Th[ 1 , DIAGNOSTIC, Mf- APPROPRlriTt I SI 11 CPU . 
MEMORf AND PERIPHERAL STANDARD DIAGNOSTICS SHOULD HE RUN TU VERIM 
CORRECT OPERATION OF THE StSTEM. 

1 .*> EXECUTION TIME 



UECUUON UMfc* Ll^ILU BELOW ARt *'0H A WhUL-L PAUi IN NO UUlCK 



SEQ 0004 
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SEQ 0005 



VF.RIf't MODI UITH "UAM" MAG ELECTED. 

MANl Of- THE TESTS NEED MANUAL INTERVENTIONS, SO IT MAKES NO 

SENCE TO GIVE THE TIMES WITH UAM NOT Sf T . 

EXECUTION TIMF.S VARi WITH THE CPU T*PE. THE FOLLOWING TIMES 

ARE T^PICAl ON A POP-ll/i?S SYSTEM : 



FIELD SERVICE TESTS 



1 DIGITAL INPUT MODULE 

1 DIGITAL OUTPUT MODULE 

1 ANALOGUE INPUT MODU.fc 

1 ANALOGUE OUTPUT MODULE 



18 SECONDS 

18 SECONDS 

1« SECONDS 

18 SECONDS 



MANUFACTURING TESTS 
k BASIC LOGIC ONL> ) 



1 DIGITAL. INPUT MODU.E 

1 DIGITAL OUTPUT MODULE 

l analogue: input module 

1 analogue output module 



18 SECONDS 

18 SECONDS 

18 SECOND*. 

18 SECONDS 



MANUFACTURING TESTS 

UNCI.. LOOPBACK OR 
SETUP TESTS) 



1 DIGITAL INPUT MODULE 

1 DIGITAL OUTPUT MOD Li E 

1 ANALOGUE INPUT MODULE 

1 ANALOGUE OUTPUT MODULE 



<?70 SECONDS 
110 SFCONDS 
18 SECONDS 
18 SECONDS 
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2.0 OPERATING INSTRUCTIONS 

THIS SECTION CONTAIN^ A BRIEF DESCRIPTION 
SERVICES. FOR DETAILED INFORMATION, REFER 
MANUAL (CHQUS), 

2.1 COMMANDS 



SEQ 0006 



OF" THE RUNTIME 
TO THE XXDP» USER 



THERE ARE ELEVEN LEGAL 
SERVICES (SUPERVISOR). 
GIVES A VERY BRIEF 
HAS MORE. DETAILS. 



COMMANDS FOR JHZ DIAGNOSTIC 

THIS SECTION LISTS THE 

DESCRIPTION OF THF.M. THE XXDP* 



RUNTIME 

IS AND 
USER' S MANUAt 



COMMAND 

START 

RESTART 

CONTINUE 

PROCEED 

EXIT 

ADD 

DROP 
PRINT 



DISPL At 
F LAGS 
/FLAGS 



EFFTCT 



START THE DIAGNOSTIC FROM AN INITIAL STATE 

START THE D7AGN0STIC WITHOUT INITIALIZING 

CONTINUE AT TEST THAT UAS INTERRUPTED (AFTER *C) 

CONTINUE FROM AN ERROR HALT 

RETURN TO XXDP* MONITOR (XXDP» OPERATION ONLY}) 

ACTIVATE A UNIT FOR TESTING (ALL UNITS ARE 

CONSIDERED TO BE ACTIVE AT START TIME 

DEACTIVATE A UNIT 

PRINT TEST TITLES, IAV/IDV-ll CONFIGURATION, 

ERROR STATISTICS, OR HOW TO RECONFIGURE. 

(SEE SECTION 4.01 

TYPE A LIST OF ALL DEVICE iFVCfMATlUN 

TrPF THE STATE OF ALL FLAGS (SEE SECTION 2.5> 



CLEAR AU Fc AGS (SEF SECTION 



."5) 



A COMMAND CAN BF RF C0GNI7ED Bt THE FIRST 
YOU MAY, FOR ExmiPLE, TYPE "STA" INSTEAD 

2.2 SWITCHES 



THREE CHARACUR' 
OF "START". 



SO 



THERE AMI SEVERAL SWITCHES WHICH ARE. USED TO MOD IF i SUPERVISOR 
OPERATION. THESE SWITCHES ARE. APPENDED TO THE t E UAl COMMANDS. 
ALL OF THE LEGAL SWITCHES ARE TABULATED BELOW WITH A BRIEF 
DESCRIPTION OF EACH. IN THE DESCRIPTIONS BELOW, A DECIMAL NUMBER 
IS DESIGNATED By "DDDDD". 



SWITCH 
/ T ESTS:LIST 



/PAS.,:DOUD[) 
/F" i AGS;F I GS 

/FOP: DODO!) 

/'JMT ^L iST 



EFFECT 

EXECUTF ONI. i THO'F 
THF LIST. I 1ST [s A 
NUMBERS, FOR [ XAMPi \ 



TESTS SPECIFIED IN 
TRING OF TEST 



TESTS: l: c > 



10 



TE 



r f : I c : i ist win cause if sts l.b, 7,a.9,io to 

SI-i Will NOT BF RUN. 

(UDDDD « t TO MOOO) 

H.Al.S ARE INSCRIBED 



BE RUN. All OTHER 
EXfcCUM ODDDD PASSES 
SF I SPECIF IEO Fl AG,. 

IN SFCTION S. 5. 

RF PORT I NO OF PASS ME 

DODDD PAViF , UNl » 

n ST /ADD' DROP UNl 



iAGt AF TEH E vFRi 

( DDOOD • 1 10 t.401'0 ) 

THOSF UNITS SPECIF III) 



HI 
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IN THt LIST. LIST EXAMPLE /UNI TS • 0;5; 10 I? 
use UNITS O.S, 10,11,1? (UNIT NUMBERS - 0-63) 

EXAMPLE Of SWITCH USAGE: 

START TESTS: 1 5 /PASS: 1000/EUP : 100 

T HE F.fFTCT 0^ THIS COMMAND UILL BE: 1) TESTS 1 THROUJH 5 WILL HE 
I'XICUTID, iO All UNITS WILL TESTED 1000 TIMES AND 3) THE END Of 
PASS MESSAGES Will BE PRINTED AFTFR EACH 100 PASSF '., ONLY, A 
SWITCH f'VN BE RECOGNIZED Ry THE FIRST THREE CHARACTERS. YOU MAY, 
FOR EXAMPLE, TYPE "/TtS:l-5" INSTEAD OF ■ ''TESTS : I r >" . 

BEIOW IS A TABLE THAT SPECIFIES WHICH SWITCHES CAN BE USED Bt 
EACH COMMAND. 

TESTS PASS FLAGS fcOP UNITS 



SEQ 0007 



START 


X 


X 


X 


A 


.< 


RESTART 


X 


X 


> 


X 


X 


CON! 1NUE 




X 


X 


X 




PROCEED 






X 






DROP 










•' 


ADD 










X 


PRINT 












DISPLAY 










X 


FLAGS 












jfF I AGS 












F XIT 













;\3 FLAGS 



► LAGS ARE USED TO SF T UP CERTAIN OPERATIONAL PARAME TFRS SUCH A', 
LOOPING ON ERROR. AIL FLAGS ARE CLEARED AT STARTUP AND REMAIN 
CLEARED UNTIL EXPLICITLY SET USING THE FLAGS SWITCH. MAGS ARl 
AISO CLEARED AFTER A START COMMAND UNI ESS St T USING thF MAG 
SWITCH. THE /rLAGS COMMAND MAY ALSO <*E USED TO Ci FAR All FLAGS, 

WITH THE EXCEPTION OF" THE START AND /FLAGS COMMANDS, NO 
COMMANDS AFFECT THE STAT* OF" TH MAGS} THE i REMAIN SET OR 
CI FARED AS SPECIFIED Br THE LAST FLAG SWITCH, 

FlAG EFFECT 



HOE HAl T ON ERROR CONTROl IS RETURNED TO 

RUNTIMf SERVICES COMMAND MODE 

l.Ot I OOP ON ERROR 

7.1R* INHIBIT AlL ERROR REPORTS 

IBE* INHIBIT All. ERROR REPORTS EXCM'T 

EIRST UVEL (FIRST LEVtl CONTAINS 
FRROR T t-PF . NUMBER, PC , 11 ST AND UNIT) 

TXF* INHIBIT EXTENDED ERROR RF PORTS ( THOSt 

CAl I ED Hi PRINTX MACROS) 

PR I Dl'HCT Mt USAGES TO LINE PRINTER 

OOE "BELL" UN ERROR 
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SEQ 0008 



PNT 
1 1 AM 

ISR 

I DP 



ADR 
t l)T 
I.Vl. 



PRINT TEST NUMBER AS TEST EXECUTES 
UNATTENDED MODE (NO MANUAL INTERVENTION) 
(IF SET, TEST 15.16,17,18 WILL NOT RUN) 
INHIBIT S.ATISTICAL REPORTS (NOT APPLICABLE 
INHIBIT PROGRAM DROPPING OF UNITS (NOT 
REQUIRED SINCE UNITS ARE ONLY DROPPED IF 
EVL IS USED, 
EXECUTE AUTODROP CODE 
I OOP ON TEST 

EXECUTE EVALUATION IF, DROP UNIT I* MORE 
THAN 5 ERRORS OCCUR AFTER A START OR RESTART 
COMMAND . 

♦ERROR MESSAGES ARS DESCRIBED IN SECTION 3.1 



SEE THE XXDP* USER'S MANUAL FOR 
SPECIFY MORE THAN ONE f LAG WITH 
TO CAUSE THE PROGRAM TO LOOP ON 
AND TYPE A "BELL" ON ERROR, YOU 

/FLAGS;LOE:IER:BOE 

.\4 HARDWARE QUESTIONS 



MORE DETAILS ON FLAGS, YOU MAr 
THE FLAG SWITCH. FOR EXAMPLE, 
ERROR, INHIBIT ERROR REPORTS 
MAY USE THE FOLLOWING STRING: 



WHEN THE DIAGNOSTIC IS STARTED, THE RUNTIME SERVICES Will PROMPT 
THE USER FOR HARDWARE INFORMATION BY TYPING "CHANGE HW U) ?' 

THIS DIAGNOSTIC HAS BEEN PRELOADED SUCH THAI IF YOU ANSWER "N" 
TO THE QUESTION, IT WILL AUTOMATICALLY SEARCH FOR UP TO ih 
IAV/IDVU UNITS IN THE ADDRESS RANGE 171000 TO 171770. DEFAULT 
VECTORS EQUAL TO THE LOW 9 ADDRESS BITS WILL BE ASSUMED FOR 
MODULES WITH ADDRESSES OVER 171400. 

TO RUN THE DIAGNOSTIC WITH SPECIFIC MODULES WHICH NEED NOT BE IN 
THE ABOVE ADDRESS RANGE, YOU MUST ANSWER "t" TO THE "CHANGE 
HARDWARE" QUESTION. THE RUNTIME SERVICES WILL THEN ASK FOR THE 
NUMBER OF L«NITS (IN DECIMAL), TO KEEF DOWN MEMORY REQUIREMENTS, 
THE MAXIMUM NUMBER OF UNITS SUPPORTED IS It. YOU WILL THEN BE 
ASKED THV FOLLOWING QUESTIONS FOR EACH UNIT: 

MODE REGISTER ADDRESS (0) 171000 ? 

IN REPLY, ?0U SHOULD ENTER AN ADDRESS IN OCTAL IN THE RANGE 
160000 TO 177/70. 

VECTOR ADDRESS (FOR OUTPUT MODULES, TiP* "0") (01 ? 

PRIORITY LEVEL (FUR OUTPUT MODULES. MPE "0") (0) 4 V 
(FOR LSI WITH FIXEO PRI. USE LEV;. I 4 ONI i ) 



> OR OUTPUT MODL'M S t WHICH HAVE NO INTERRUPT 10GIC) i OU SKJU; D 
TrPt "0" K)R THE ABOVE TWO QUESTIONS. THIS ( AUM s THE DIAGNOSTIC 
PRINT ROUTINE. TO OUTPUT "NONE" FOR THE VECTOR ADDRESS OF THl 
MODULES. 
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SEQ 0009 



IS 1HIS MODULE CONNECTED TO 

wM^ MANUFACTURING SHOULD ANSWER 



VIA A LOOPBACK CABLE 

rF.r.) (i.) n ? 



IF YOU ANSWER "N" TO THIS QUESTION, NO MORE HARDWARE QUESTIONS 
ARE ASKED. THIS WILL BE iHE NORMAL ANSWER FOR FIELD SERVICE AS 
SPECIAL SIGNAL LOOPING EQUIPMENT IS REQUIRED FOR LOOPBACK TESTS 
IF YOU ANSWER "V, THE FOLLOWING ARE ALSO ASKED: 

LOW LEVlL INPUT FOR DIGITAL INPUT LOOPBACK TESTS 
(FOR OUTPUT LOOPBACK TYPE "N") (L) N ? 



THIS SELECTS WHETHER TO USE THE 0-5 VOLT OR 0-60 
SENSITIVITY OF THE DIGITAL INPUT MODULES FOR THE 
TO FULLY TEST THE MODULES, SEVERAL PASSES SHOULD 



VOLT 

INPUT LOOPBACK TESTS 

BE MADE AT BOTH 



LEVELS. FOR OUTPUT LOOPBACK TESTS THE 0-SO VOl T SENSITIVITY MUST 

BE USED ("N" HAS TO BE TlPED). 

IF "Y" ;v TYPED, THE NEXT QUESTION IS OMITTED. 

OTHERWISE, THE DIAGNOSTIC ASKS: 

DEBOUNCE PERIOD FOR DIGITAL INPUT LOOPBACK TESTS 
500US (0), 3 MS CI), 10MS (<!) OR ALL (3) (<J> 3 ? 

IF THE HIGH LEVEL (0-60 VOLTS) IS USED ON THE DIGITAL INPUV 
MODULES, THE HARDWARE CAN BE PROGRAMMED TO WAIT E OR A SPECIFIED 
INTERVAL BEFORE INTERRUPTING WITH NEW INPUT DATA. THIS QUESTION 
ALLOWS YOU TO SPECIFY THAT A PARTICULAR INTERVAL BE USED. FOR 
FULL TESTING CF THE MODULES, "3" SHOULD RE TYPED. 
FOR OUTPUT LOOPBACK TESTS THE ANWERING Of THIS QUE: ST ION HAS NO 
AFFECT. A FIXED 500 US INPUT DEBOUNCE WILL ALWAYS BE USED. 

OTHER MODULE MODE REGISTER ADDRESS (0) I 71400 ? 

IN REPl > . lOU SHOULD ENTER AN ADDRESS IN OCTAl IN THE RANG* 
160000 10 W/770. THE MODULE AT THIS ADDRESS WILL BE USE D AS THE 
OTHER HALF OF A LOOPED PAIR, BUT WILL NOT ITSELF RE TESTED 
UNLESS IT IS ALSO ONE OF THE MODULES SPECIFIED Bi THE FIRST 
HARDWARE QUESTION UNDER ANOTHER UNI' NUMBER. IF THE UNIT Is 
CONNECTED TO SEVERAL OTHER MODULES, ONLY ONE WILL BE USFD FOR 
LOOPBACK TESTING. 

OTHER MODUL . VECTOR ADDRESS C IF OUTPUT MODULE, HPE "0") LO^ 400 ? 

FOP OUTPUT MODULES (WHICH HAVE NO INTERRUPT LOGICS * OU SHOULD 
TiPE "0" FOR THE ABOVE QUESTION. THIS CAUSES THE DIAGNOSTIC 
PRINT ROUTINE TO OUTPUT "NONE * E OR THt VECTOR ADDRESS OF THE 

MODUL E . 

THE FOLLOWING ILLUSTRATES THE RESFQNsE TO THE HARDWARE 
QUESTIONS, IN I HIS EXAMPLE. J HE USER RESPONSE IS UNDERLINED •- 

Change hardware lm ■; r <cr* 

31 IN I I ^ ( D ) V ? < CR > 
i >M t f i 



MODt REG1SU-R -ADDRESS (0) WlOOO 



rn 
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i<l 

SE.Q OOiO 



VECTOR ADDRESS (TOR OUTPUT MODULES, TYPE "0") (0) ? 'CR> 

PRIORITY LEVEL (FOR OUTPUT MODULES, TYPE "0") CO) 4 ? <CR> 
(EOR LSI WITH FIXED PHI. USE I EVfcL 4 ONLY) 

IS THIS MODULE CONNECTED TO ANOTHER VIA ft LOOPBACK CABLE 
(ONLY MANUFACTURING SHOULD ANSWER YES) (L) N ? <CR> 

UNIT 1 

MODE REGISTER ADDRESS CO) L71000 ? W1400 <CR> 

VECTOR ADDRESS (FOR OUTPUT MODULES, TYPE RETURN) CO) ? 400 <CR> 

PRIOR IT i LEVEL CFOR OUTPUT MODULES. TYPE RETURN) CO) ? 4 <CR> 
(FOR ISI WITH KIXED ? I. USE LEVEL. 4 ONLY) ■■ 

IS THIS MODULE CONNECTED TO ANOTHER VIA M LOOPBACK CABLE 
CONEY MANUFACTURING SHOULD ANSWER YES) CD N ? Y <CR> 

LOW uEVEL INPUT FOR DIGITAL INPUT LOOPBACK TESTS 
(FOR OUTPUT LOOPBACK TYPE "N") (L) N ? <CR> 

DEBOUNCE PERIOD FOR DIGITAL INPUT LOOPBACK TESTS 
SOOUS CO), 5 MS (I), 10MS 12) OR ALL (3) CS) 3 ? <CR> 

OTHER MODULE MODE REGISTER ADDRESS (0) 171000 ? <CR> 

OTHER MODULE VECTOR ADDRF.3 (IF OUTPUT MODULE, TYPE "0") CO) ? <CR> 

IN THIS EXAMPLE, THE INTERNAL LOGIC OF AN OUTPUT MODULE AT 
ADDRESS 1 71000 WILL BE TESTED. THE MODULE WILL THEN BE USEO AS 
THE SIGNAi. SOURCE TO TEST AN INPUT MODULE AT ADDRESS 171400. 

FOR THE DIGITAL LOOPBACK TESTS THE LOGIC LFVELS USED Will BE 
VOLTS FOR THE LOW LEVEL AND UP TO *»0 VOLTS FOR THt HIGH LEVEL. 
IF INPUT LOOPBACK TESTS ARE RUNNING ALL DEBOUNCE INTERVALS 
WILL BE USED. 

NOTICE THAT THE DEFAULT VALUE FOR I HE PRIORI Tf l FVEL CHANCES 
WHEN A NON-DEFAULT RESPONSE IS GIVEN. THIS IS TRUE FOR ALL OF 
THE HARDWARE QUESTIONS, SO BE CAREFUL WHEN SPECIFYING MULTIPLE 
UNIU! 

?.5 SOFTWARE QUESTIONS 



AFTER YOU HAVE ANSWERED THE HARDWARE QUESTIONS OR AFTtR A 
RESTART OR CONTINUE COMMAND, THE RUNTIME SERVICES Will ASK FOR 
SOFTWARE PARAMETER'. THESE PARAMETERS GOVERN 1 HE DIAGNOSTIC 
OPERATING MODES. YOU Will BE PROMPTED By 'CHANGE SW 11.) ?'. I HE 
NORMAL RESPONSE. FOR ► 1ELD SERViC* IS TO TiPE 'N'\ THIS CAUSl S 
THE Of VICE INTERNAL I Ol'il'C TESTS AND FIELD INPUT/OUTPUT TESTS TO 
HE RUN. 
IN- A MAKLjFAClURING LNVlRQNMCUt, THE PAKAMLlfcKu ±HMLO UL CHANGED 
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BY TYPING "V*. THE FOLLOWING QUESTIONS WILL THEN BE ASKED : 

RUN MANUFACTURING TESTS (L) N ? 

ANSWERING **N" TO THIS QUESTION CAUSES THE INTERNAL LOGIC AND 
FIELD INPUT/O'lTPUT TESTS TO 01 RUN. THE NEXT SOFTWARE QUESTION 
WILL. BE "QUICK VERIFY ?", ANSWERING "Y" CAUSES THE FOLLOWING 
QUESTIONS TO BE ASKED: 

RUN LOOPBACK AND I/O TESTS (L) Y ? 

IF "Y" IS TYPED, LOOPBACK TESTS WILL BE RUN FOR DIGITAL MODULES 
AND INPUT/OUTPUT TESTS WILL BE RUN FOR ANALOGUc MODULES. 
ANSWERING "N" CAUSES ONLY THE INTERNAL LOGIC TESTS TO BE RUN AND 
THE NEXT QUESTION TO BE "QUICK VERIFY MODE ?'*. THIS IS INTENDED 
FOR A QUID*. TEST OF THE MODULE INTEGRITY BEFORE CONNECTING UP 
TEST EQUIPMENT FOR FULL TESTS. 

FIRST PATTERN FOR DIGITAL LOOPBACK TESTS (0) 177777 ? 
SECOND PATTERN FOR DIGITAL LOOPBACK TESTS CO) ? 

THESE WILL BE USED AS ALTERNATING DATA PATTERNS IN DIGITAL 
LOOPBACK TESTS 8 AND 9. 

QUICK VERIFY MODE (L) N ? 

IF THE ANSWER TO THIS QUESTION IS "K", ONLt ONE ITERATION OF 
EACH TEST I ILL BE PERFORMED, OTHERWISE, SOME TESTING IS DONE 
MORE THAN ONCE. REPEATEDLY TESTING A PIECE OF LOGIC IN THIS WAY 
OFTEN DETECTS FAULTS WHICH A SINGLE TEST WOULD NOT, THFREFORF. 
TO FULLY TEST THE HARDWARE, THE ANSWER TO THIS QUESTION SHOULD 
BE "N". 

THE FOLLOWING ILLUSTRATES THE RESPONSE TO THE SOFTWARE 
QUESTIONS. THE USER RESPONSE IS UNDERLINED; 

CHANGE SOFTWARE CD ? Y <CR> 

RUN MANUFACTURING TESTS ft ) N ? t *CR> 

RUN LOOPBACK AND I/O TESTS (L) i ? i <CR» 

FIRST PATTERN FOR DIGITAL. LOOPBACK TfSTS CO) \ni?t ? \Vb? c >? <CR^ 

SECOND PATTERN FOR DIGITAi LOOPBACK TESTS (0) ? f>f!5r?S <CR^ 

QUICK VERIFY MODE CD N ? <CR> 

IN THIS EXAMPLE, FULL MANUf AC TURING TE'.TS ARE TO HE HUN, 
INCLUDING LOOPBACK TESTS FOR ANi DIGITAL MODULES AND 
INPUT/OUTPUT TESTS FOR AN i ANALOGUE MODULES. IN THE DHillAl 
I OOPBACK TESTS WITH At 1ERNATING PA1TFRNS, THE USf R HAS CHOSEN TO 
SWITCH Al TERNATK BUS UF THE SU»NAl KAIMEH THAN TO ACCLPT THE 
DEFAULT OF ALL ONES THEN ALL «T£KOS. 



SEQ 0011 



M 1 
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SEQ 0012 

2.6 EXTENDED P -TABLE DIALOGUE 



U.c'.N YOU ANSWER THE HARDWARE QUESTIONS, YO ; ARE BUILDING ENTRIES 
IN A TABLE THAT DESCRIBES THE DEVICES UNDEC TEST. THE SIMPLEST 
WAY TO BUILD THIS TABLE IS TO ANSWER ALL Ql c .ST10NS FOR EACH 
UNIT TO BE TESTED. IF YOU ARE TESTING SEVERAL IDENTICAL DEVICES, 
THIS BECOMES TEDIOUS SINCE MOST OF THE ANSWERS ARE THE SAME FOR 
EACH UNIT. 

TO ILLUSTRATE A MORE EFFICIENT METHOD, SUPPOSE YOU ARE TESTING 
FOUR DIGITAL INPUT MODULES ALL CONNECTED VIA SPECIAL TE r .T 
EQUIPMENT TO ONE DIGITAL OUTPUT MODULE FOR LOOPBACK TESTS. YOU 
COULD ANSWER THE HARDWARE QUESTIONS FOR EACH OF THE FOUR UNITS 
AS SHOWN IN SECTION 2,4. HOWEVER, APART FROM THE "MODE REGISTER" 
AND -VECTOR ADDRESS". THE ANSWERS ARE THE SAME FOR ALL OF THE 
UNITS. THIS PROCEDURE IS NOT VERY EFFICIENT. 

THE RUNTIME SERVICES CAN TAKE MULTIPLE UNIT SPECIFICATIONS 
HOWEVER. LET'S BUILD THE SAME TABLE USING THE MULTIPLE 
SPECIFICATION FEATURE; 

CHANGF HARDWARE (L) ? Y <CR> 

SUNITS (D) ? 4 <CR> 

UNIT 

MODE REGISTER ADDRESS (0) 171000 ? 171400, 1 71410, 171420 , 171430 <CR* 

VECTC; ADDRESS (FOR OUTPUT MODULES, TYPE "0") CO) ? 400,410.420 ,430<CR> 



PRIORITY LEVEL CFOR OUTPUT MODULES, TYPE '0") (0) 4 ? <CR> 
(FOR LSI WITH FlXi'D PRI. USE LEVEL. 4 ONLY) 

IS THIS MODULE CONNECTED TO ANOTKER VIA A LOOPBACK CABLE 
(ONLY MANUFACTURING SHOULD ANSWER YES) CD H ? 1 <CR> 

LOW LEVEL INPUT FOR DIGITAL INPUT LOOPBACK TESTS 
(FOR OUTPUT LOOPBACK TYPE "N") CI ) N > <CR> 

DEBOUNCE PERIOD FOR DIGITAL INPUT LOOPBACK TESTS 
500US CO), 5 MS CI), 10MS (2) OR ALL (3) CS) 3 ? <CH^ 

OTHER MODULE MODE REGISTER ADDRESS CO) 171400 ? 171000 «CR* 

OTHER MODULE VECTOR ADDRESS C IF OUTPUT MODULE, TYPE "0") (.0) 400 ? <C«» 



AS YOU CAN SEE IN THE ABOVE DIALOGUE, THE RUNTIME SERVICES WILL 

BUILD AS MANY ENTRIES AS IT CAN WITH THE INFORMATION GlVtN IN 

ANi ONE PAbS THROUGH THE QUESTIONS. IN THIS EXAMPLE, THE 4 INPU 

MODULES AT ADDRESSES 174000, 174010, 1/40^0 AND 174030 ARE SET 
UP WITH VECTORS 400,410,420 AND 430. ALL HAVE PRIORITY LI VEl 4 

AND ALL USE HIGH LEVEL WITH ALL THREE DfcBOUNCt Pt RIUDS AND All 
ARL- CONNECTED TO THE SAME OUTPUT MODULE AT ADDRESS 
171000. 



Nl 
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SfcQ 0013 

2. ? CLOCK QUESTIONS 



IF THERE IS NO LINE TIME CLOCK ON THE SYSTEM, THE USER IS ASKED 
10 TYPE ? CHARACTERS 6 SECONDS APART ON THE CONSOLE. THIS SHOULD 
BE DONE AS ACCURATELY AS POSSIBLE SINCE THE INTERVAL IS USED BY 
THE DIAGNOSTIC TO CALCULATE VALUES FOR DEVICE TIMEOUTS. 

2.8 QUICK START-UP PROCEDURE (XXDPO 
TO START-UP THIS PROGRAM: 

1. BOOT XXDP* 

2. GIVE THE DATE AND ANSWER XXDP ♦ QUESTIONS 

3. TYPE "R ZIXV??'\ C NORMALLY THE REVISION AND PATCH 

LEVEL ARE TYPED INSTED OF THE 
QUESTION MARKS. THE FORM SHOWN 
HERE CAUSES THE LATEST VERSION TO 
BE RUN, ) 

4. TYPE "START" 

5. FOR STANDARD CONFIGURATIONS USING ADDRESSES 1/1000 TO 
1.71770 ANSWER THE "CHANGE HW" QUESTION WITH "N" TO TEST 
SPECIFIC DEVICES OR THOSE AT NON-STANDARD ADDRESSES ANSWER 
"Y" AND ANSWER ALL OF THE HARDWARE QUESTIONS, 

6. ANSWER THE "CHANGE SW" QUESTION WITH "N" 

WHEN YOU FOLLOW TK'.j PROCEDURE YOU WILL BE USING ONL i THE 
DEFAULTS FOR FLAGS AND SOFTWARE PARAMETERS. THESE DEFAULTS 
ARE DESCRIBED IN SECTIONS 2.3 AND 2.5. 

2.9 USING THE XXDP* SETUP UTILITY 



TO ENABLE THE DIAGNOSTIC TO AUTOMATICALLY ESTABLISH THE IXVU 
CONFIGURATION IN THE FIELD, THE HARDWARE P TABLE IS PRESET FOR 
16 UNITS. EACH WITH A MODE ADDRESS OF 0. IF THE XXDP* SETUP 
UTILITY IS USED TO PRESET THE P TABLE FOR A PARTICULAR 
CONFIGURATION, THEN THE DIAGNOSTIC WILL NOT A' r 1MAT ICAlt > 
ESTABLISH THE CONFIGURATION AT STARTUP. IN IH. CASE. THE 
DIAGNOSTIC CAN BE MADE TO DO AUTOMATIC CONFIGURATION Bi 
ANSWERING THE HARDWARE QUESTIONS tq GIVE 16 UNITS WITH MODb 
ADDRtSSFS OF 0. 

EG. CHANGE HARDWARE (I. *> ? 1 <CR> 

tfUNITS (D) > 16 <CR> 

UNIT 

MODE REGISTER ADORES.: CO) i 0,0,0,0 ,0,0,0,0, 0.0, J, 0,0, 0,0,0 *CR* 



Jl 
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SEQ 0014 

VF.C10R ADDRESS (FOR OUTPUT MODULES, TfPF "0"") (0) ? «CR> 

PRIORITY LEVEL (FOR OUTPUT MODULES, TYPF "O") (0) 4 ? <CR> 
(FOR LSI WITH FIXED PRI. USE LEVEL 4 ONLY) 

IS THIS MODWF CONNECTED TQ ANOTHER VIA A UQPBACK CAOl t 
(ONLY MANUFACTURING SHOULD ANSWER YES) (L) N ? <CR> 



c 
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SEQ 0015 

3.0 ERROR INFORMATION 

3.1 TYPES OF ERROR MESSAGES 



THESE ARE THREE LEVELS OF ERROR MESSAGES THAT MAY BE ISSUED BT A 
DIAGNOSTIC ; GENERAL, BASIC AND EXTENDED. GENERAL ERROR 
MESSAGES ARE ALWAYS PRINTED UNLESS THE "IER" FLAG IS SET 
(SECTION 2.3). THE GENERAL ERROR MESSAGE IS OF THE FORM : 

NAME TYPE NUMBER ON UNIT NUMBER TST NUMBER PCsXXXXXX 
ERROR MESSAGE 

WHERE NAME - DIAGNOSTIC NAME 

TYPE - ERROR TYPE (SYS FATAL, OEV FATAL, HARD OR SOFT) 

NUMBER • ERROR NUMBER 

UNIT NUMBER - - N (N IS LAST UNIT IN PTABLE) 

TST NUMBER - TEST AND SUBTEST WHERE ERROR OCCURRED 

PC:XXXXXX ■ ADDRESS OF ERROR MESSAGE CALL 

BASIC ERROR MESSAGES ARE MESSAGES THAT CONTAIN SOME ADDITIONAL 
INFORMATION ABOUT THE ERROR. THESE ARE ALWAYS PRINTED UNLESS 
THE "IER" OR "IBR" FLAGS ARE SET (SECTION 2.3). THESE MESSAGES 
ARE PRINTED AFTER THE ASSOCIATED GENERAL MESSAGE. 

EXTENDED ERROR MESSAGES CONTAIN SUPPLEMENTARY ERROR INFORMATION 
SUCH AS REGISTER CONTENTS OR GOOD/BAD DATA. THESE ARE. ALWAYS 
PRINTED UNLESS THE "IER", "IBR" OR "IXR" FLAGS ARE SET (SECTION 
2,3). THESE MESSAGES ARE PRINTED AFTER THE ASSOCIATED GENERAL 
ERROR MESSAGE AND ANY ASSOCIATED BASIC ERROR MESSAGES. 

3,2 SPECIFIC ERROR MESSAGES 



ALL SPECIFIC EPROR MESSAGES ARE EXPLAINED WITH THE TEST 
DESCRIPTIONS IN SECTION 6,0, 
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SEQ 0016 



4,0 PERFORMANCE A.mD PROGRESS REPORTS 



AT THE END Or EACH PASS, THE PASS COUNT IS GIVEN ALONG WITH THE 
TOTAL NUMBER OF ERRORS REPORTED SINCE THE DIAGNOSTIC WAS 
THE "EOP" SWITCH CAN BE USED TO CONTROL HOW OFTEN THE END 
OF PASS MESSAGE IS PRINTED. SECTION 2,2 DESCRIBES SWITCHES. 

4.1 PRINT COMMAND UTILIZATION 



STARTED 



THE "PRINT" COMMAND CAN BE USED TO FIND OUT HOW MANY ERRORS HAVE 
OCCURRED ON EACH UNIT SINCE THE DIAGNOSTIC WAS STARTED. 

IN ADDITION, THE COMMAND CAN PE USED TO DISPLAY THE 
CONFIGURATION THAT THE DIAGNOSTIC IS CURRENTLY USING, TO PRINT A 
LIST OF TEST TITLES, OR TO SHOW HOW TO MAKE THE DIAGNOSTIC 
REESTABLISH THE CONFIGURATION., THE FOLLOWING EXAMPLES SHOW HOW 
THE PRINT COMMAND CAN BE USED. USER INPUT IS UNDERLINED : 

PRINT <CR> 



TYPE T,R,C,S OR HELP (S) H ? <CR> 

THE FOLLOWING COMMANDS ARE ACCEPTED : - 

T - PRINT TEST TITLES 

R - PRINT HOW TO REESTABLISH THE SYSTEM CONFIGURATION 

C ■ PRINT CONFIGURATION TABLE CURRENTLY USED By DIAGNOSTIC 

S - PRINT STATISTICS TABLE 

TYPE T.R.C.S OR HELP (S) H ? 

IF YOU TrPE "H", "HELP" OR ANt CHARACTER OTHER THEN T , R* , 
"C" OR "S". THE ROUTINE PRINTS THE ABOVE HELP MESSAGE I ISUNG 
THE ACCEPTABLE COMMANDS. 

PRINT <CR> 

TiPE T,R,C,S OR HELP (S) H ? T <CR> 



TEST TITLES. 

1 REGISTER NXM TEST 

2 RESET TEST 

3 R W BIT TEST 

4 INTERNAL INTERRUPT TEST 

5 INTERNAL LOGIC TEST 

6 INTERNAL INTERRUPT TEST 

7 INTERNAL LOGIC TEST 

A DIGITAL INPUT LOOPBACK TEST 

9 DIGITAL OUTPUT LOOPBACK TEST 

10 DIGITAL INPUT LOOPBACK TEST 

11 DIGITAl OUTPUT LOOPBACK TEST 
l t ' J DIGITAl INPUT LOOPBACK TEST 
13 QIGITAL OUTPUT LOOPBACK TtSI 



DIGIML INPUT 
ANALOGUE INPUT 
ANALOGUE INPUT 
ANALOGUE. OUTPUT 

PATTERN PAIR SELECTABLE 
PATTERN PAIR SELECTABLE 
RANDOM PATTERN 
RANDOM PATTERN 
SLIDING PATTERN 
SLIDING PATTERN 



USER DOCUMENTATION 



V.?. 



MACRO M1200 26-0CT-83 15;22 PAGE 7-1 



SEQ 0017 



14 DIGITAL INPUT LOOPBACK TEST 

15 ANALOGUE INPUT TEST 

16 ANALOGUE OUTPUT TEST 

17 DIGITAL INPUT TEST 

18 DIGITAL OUTPUT TEST 

19 DIGITAL INPUT TEST 

20 DIGITAL OUTPUT TEST 

21 ANALOGUE INPUT (DYNAMIC) 

22 ANALOGUE OUTPUT (DYNAMIC) 

23 ANALOGUE OUTPUT (CALIBR.) 

24 ANALOGUE INPUT (CALIBR.) 

25 VISUAL LED TEST 



INTERRUPT LINE TEST 

FIELD AND MANUFACTURING 
FIELD AND MANUFACTURING 
FIELD TEST 
FIELD TEST 



SPECIF 
SPECIF 
SPECIF 
SPEC F 
SPECIF 
SPECIF 
SPECIF 



ICALLY 
I C ALLY 
ICALLY 
ICALLY 
ICALLY 
ICALLY 
ICALLY 



SELECTABLE 
SELECTABLE 
SELECTABLE 

SELECTABLE 
SELECTABLE 
SELECTABLE 
SELECTABLE 



DR> PRINT <CR> 

TYPE T,R,C,S OR HELP (S) T ? S <CR^ 



IDV/IAV-11 MODULE STATISTICS, 
UNIT ERRORS DROPPED 









NO 


1 


6 


YES 


2 


UNTESTED 


NO 



HERE, UNIT HAS SHOWN NO FAlXTS, UNIT 1 HAS HAD 6 ERRORS AND 
BEEN DROPPED FROM TESTING. AND UNIT 2 HAS NOT tET BREN TESTED 
UNIT 2 IS SHOWN AS NOT DROPPED. IF THE DIAGNOSTIC HAD NOT rfcT 
BEEN STARTED, THE UNIT WOLT-D STILL NOT BE SHOWN AS DROPPED 
(UNLIKE THE DISPLAY COMMAND). 

DR> PRINT <CR> 



TYPE T.R.C.S OR HELP (S) S ? C <CR> 



UNIT ADDRESS VECTOR ID/MODE 
ASSUMED 



IDV/IAV-11 MODULE CONFIGURATION. 

LOOPED TO 



171000 

171400 
W1010 
1/1410 
171700 

1/1710 
171020 



NONE 
400 

NONE 

410 

NONE 

NONE 
NONE 



060/000 
030/002 
260/000 
100/000 
320/000 
UNKNOWN 
060/000 



MODW E 
TYPE 

DIG. OUT 
DIG. IN 
AN, OUT 
AN. IN 
*** CANNOT 
UNKNOWN 
DIG. OUT 



IN 
OUT 



YES DIG. 
YES DIG. 

NO 

NO 
BE TESTED 

NO 
Y E S UNKNOWN 



AT 



1 /1400 
1/1000 



VECTOR 



400 
NONE 



WITH THIS DIAGNOSTIC *** 



1 71420 



420 



THE THIRD COl.lUN IS LABELED "VECTOR ASSUMED" FOR THe V Oil OWING 
REASONS. U THE DIAGNOSTIC IS CONFIGURED AUTOMATICALLY H> 
ANSWERING "NO" TO THE '"CHANGE HARDWARE" QUESTION, DEVICES WIlH 
ADDRESSES LOWER THAN 171400 ARE ASSUMED TO HAVE NU VECTOR » AUUVL 
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aEQ 0018 



THIS ADDRESS, THE VECTOR IS ASSUMED TO BE THE SAME AS THE LOW 9 

BITS Of THE ADDRESS. IF THE HARDWARE QUESTIONS WERE ANSWERED, 

THE VECTOR IS PRINTED AS IT WAS TYPED, EXCEPT THAT ZERO VECTORS 
ARE PRINTED AS "NONE". 

THE ABOVE EXAMPLE IS SELECTED TO ILLUSTRATE THE DIFFERENT 
FFATURES OF THE CONFIGURATION PRINTOUT, 

UNIT 4 HAS AN ID CODE GREATER THAN 300, IT IS THEREFORE NOT ONE 
OF THE IXV11 DEVICES RECOGNISED BY THE DIAGNOSTIC, ALTHOUGH A 
WARNING IS PRINTED. BASIC LOGIC TESTS WILL BE RUN ON THE UNIT, 

IE ADDRESSING THE UNIT UNDER TEST CAUSES A BUS TIMEOUT, THEN 
"UNKNOWN" IS PRINTED FOR THE ID/MODE AND MODULE TYPE. THIS IS 
SHOWN FOR UNIT 5. THIS WOULD NORMALLY ONLY OCCUR IF THE ADDRESS 
WAS INCORRECTLY TYPED IN THE HARDWARE QUESTIONS. 

IF ADDRESSING THE OTHER MODULE CAUSES A BUS TIMEOUT, THEN 
"UNKNOWN" IS PRINTED FOR THE MODULE TYPE OF THE OTHER MODULE 
IN THE COLUMN HEADED "TO". THIS IS SHOWN FOR UNIT fc. THIS WOULD 
NORMALLY ONLY OCCUR IF THE ADDRESS WAS INCORRECTLY TYPED IN THE 
HARDWARE QUESTIONS, 

DR> PRINT <CR> 

TYPE T.R.C.S OR HELP CS) C ? R <CR> 



TO REESTABLISH THE SYSTEM CONFIGURATION. ANSWER THE 

HARDWARE QUESTION TYPING "0" AS THE MODE ADDRESS FOR 16 UNITS. 

EG. MODE REGISTER ADDRESS (0) ? 

TYPING "R" GIVES YOU INFORMATION ON HOW TO REESTABLISH [HE 
SYSTEM CONFIGURATION. THIS IS NECESSARY II" THE H/W QUESTION*. 
HAVE BEEN ANSWERED OR THE HARDWARE ITSELF HAS BEEN CHANGED AND 
>0U WANT TO FIND OUT WHAT IS IN THE SYSTEM WITHOUT REBOOTING THE 
DIAGNOSTIC. 
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5.0 DEVICE INFORMATION TABLES 



SEQ 0019 



THE HARDWARE P TABLES CONTAIN 6 WORDS FOR EACH DEVICE. THESE ARE 
USED TO SAVE THE ANSWERS TO THE STARTUP HARDWARE QUESTIONS, AND 
CAN BE. DISPLAYED ON THE CONSOLE BY USING EITHER THE "DISPLAY" 
COMMAND DESCRIBED IN SECTION 2.1 OR THE "PRINT" COMMAND DESCRIBED 
IN SECTION A. 

THE HARDWARE P TABLE IS SET UP FOR FIELD SERVICE FOR 16 UNITS, 
EACH WITH A MODE ADDRESS OF 0. IF THE USER TYPES "NO" TO THE 
"CHANGE HARDWARE" AND "CHANGE SOFTWARE" QUESTIONS, AN AUTOMATIC 
CONFIGURATION ROUTINE WILL BE RUN. THIS FINDS ALL DEVICES IN THE 
AJDRESS RANGE 171000 TO 171770, PRINTS A LIST OF ALL IXV11 
DEVICES FOUND, AND CARRIES OUT THE SELECTED TESTS ON THESE 
DEVICES, THE HARDWARE TABLE SET UP BY THE CONFIGURATION ROUTINF 
REMAINS IN EFFECT UNTIL CHANGED BY THE HARDWARE QUESTIONS, EVEN 
IF THE HARDWARE CONFIGURATION ITSELF IS ALTERED. 

USING THE XXDP* SETUP UTILITY, THE TABLES CAN BE PRELOADED TO 
CONTAIN INFORMATION FOR SPECIFIC SYSTEMS. HOWEVER. SPECIAL CARE 
MUST BE TAKEN IF IT IS DESIRED TO RESTORE THE SELF CONFIGURING 
FEATURE OF THE DIAGNOSTIC, SEE SECTION 2.9, 
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SEQ 00^0 



6.0 TEST SUMMARIES 



TESTS ARE DIVIDED INTO 4 TYPES - INTERNAL LOGIC, MANUFACTURING 
INPUT/OUTPUT, FIELD INPUT/OUTPUT USING FIELD TEST CONNECTORS, AND 
SPECIFICALLY SELECTABLE INPUT/OUTPUT. 

INTERNAL LOGIC TESTS PERFORM DETAILED CHECKS ON EACH SEPARATELY 
ACCE5SABLE PART OF THE DEVICE AND GIVE ERROR MESSAGES WHICH HELP 
THE FAULTY COMPONENTS TO BE IDENTIFIED. OUTPUT LINES ARE 
AFFECTED BUT NO TEST CONNECTORS ARE REQUIRED. THESE TESTS ARE 
ALWAYS RUN FOR FIELD AND MANUFACTURING, 



TEST 


1 


♦ 


REGISTER NXM TEST 


TEST 


2 


; 


RESET TEST 


TEST 


3 


* 


R-W BIT TEST 


TEST 


4 


; 


INTERNAL INTERRUPT TEST 


TEST 


5 


J 


INTERNAL LOGIC TEST 


TEST 


6 


; 


INTERNAL INTERRUPT TEST 


TEST 


7 


: 


INTERNAL LOGIC TEST 



- DIGITAL INPUT 

- ANALOGUE INPUT 

- ANALOGUE INPUT 

- ANALOGUE OUTPUT 

MANUFACTURING INPUT/OUTPUT TESTS ARE RUN IF THE USER ANSWERS 
"YES" TO THE "RUN MANUFACTURING TESTS" AND "RUN LOOPBACK AND 
I/O TESTS" SOFTWARE QUESTIONS. THE USER MUST EITHER CONNECT TEST 
CABLES BETWEEN THE MODULE BEING TESTED AND THE "OTHER" MODULE 
SPECIFIED IN THE HARDWARE QUESTIONS, OR FOR ANALOGUE MODULES, 
CONNECT VOLTAGE SOURCES OR MEASURING EQUIPMENT. THE ANALOGUE 
TESTS WILL ONLY BE CARRIED OUT IF THE "UNATTENDED MODE" FLAG IS 
NOT SELECTED. 



TEST 8 : DIGITAL INPUT LOOPBACK TEST 

TEST 9 : DIGITAL OUTPUT LOOPBACK TEST 

TEST10 : DIGITAL INPUT LOOPBACK TEST 

TEST11 : DIGITAL OUTPUT LOOPBACK TEST 

TEST12 • DIGITAL INPUT LOOPBACK TEST 

TESTIS ; DIGITAL OUTPUT LOOPBACK TEST 

TEST14 : DIGITAL INPUT LOOPBACK TEST 

TESTIS : ANALOGUE INPUT TEST 

TEST 16 : ANALOGUE OUTPUT TEST 



PATTERN PAIR SELECTABl E 
PATTERN PAIR SELECTABLE 
RANDOM PATTERN 
RANDOM PATT*. RN 
SLIDING PATTERN 
SLIDING PATTERN 
INTERRUPT LINE TEST 



FIELD AND 
FIELD AND 



MANUFACTURING 
MANUFACTURING 



FIELD INPUT/OUTPUT TESTS ARE RUN IF THE USER ANSWERS "NO" TO THE 
"MANUFACTURING" SOFTWARE QUESTION AND THE "UNATTENDED MODE-" FLAG 
IS NOT SELECTED, THE TESTS GUIDE THE USER THROUGH THE SEQUENCE 



NECESSARY TO 

CONNECTORS, 



TEST THE USER LINES OF EACH DEVICE USING THE TEST 



TEST15 
TEST16 

TEST17 
TF.SU8 



ANALOGUE INPUT TEST 
ANALOGUE OUTPUT TEST 
DIGITAL INPUT TEST 
DIGITAL OUTPUT TEST 



F IELD AND MANUFACTURING 
F IELD AND MANUFACTURING 
F IELD TEST 
FIELD TEST 



SPECIFICALLY SELECTABLE TESTS ARE ONLt RUN U 1H[ USER SELF CIS 
THEM Ht TEST NUMBER (IE. NOT IN SEQUENCE. WITH OTHER TESTS'). THE* 
AUOW THE USER TO READ FROM OR WRITE TO THE USER INTERFACE OF 
THE CHOSEN DEVICE. FOR ANALOGUE DEVICES, THE PROGRAM At SO 
PERFORMS THE CONVERSIONS BETWEEN BIT PATTERNS AND VOLTAGES. ONCE 
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SEQ OO^l 



STARTED, THESE TESTS WILL RUN INDEFINATELY UNTIL "CONTROL C" 
TiPED. A! THIS POINT, THEY CAN BE RESTARTED BY TYPING 
"CONTINUE", OR ANOTHER TEST CAN BE SELECTED. 



IS 



TEST19 : DIGITAL INPUT TEST SPECIFICALLY 

TEST20 : DIGITAL OUTPUT TEST •• SPECIFICALLY 

TEST21 : ANALOGUE INPUT (DYNAMIC) - SPECIFICALLY 

TESTP2 ; ANALOG*. € OUTPUT (DYNAMIC) - SPECIFICALLY 

TEST23 j ANALOGUE OUTPUT (CALIBR.) - SPECIFICALLY 

TEST24 : ANALOGUE INPUT (CALIBR, > - SPECIFICALLi 

TESTES j VISUAL LED TEST - SPECIFICALLY 



SELECTABLE 
SELECTABLE 
SELECTABLE 
SELECTABLE 
SELECTABLE 
SFLECTABi E 
SELECTABLE 
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3EQ 0022 



b.l INTERNAL LOGIC TESTS. 



TEST 1 - REGISTER NXM TEST. 



THIS TEST CHECKS THAT ACCESSING THE DEVICE MODE, DA1A, CSA AND 
C5B REGISTERS (IE PRESENT) DOES NOT CAUSE A NXM TRAP. THE 
FOLLOWING ERROR MAY BE PRINTED j 



ERROR 101 : 



REGISTER ADDRESSING ERROR TRAP 10 4 
REGISTER AT XXXXXX DOES NOT RESPOND 



THIS COULD MEAN THAT THE DEVICE ADDRESS SUITCH IS 
INCORRECTLY SET, THAT THE ADDRESS WAS ENTERED INCORRECTLY IN 
THE STARTUP QUESTIONS, OR THAT THE DEVICE DOES NOT RESPOND, 

TEST 2 - RESET TEST. 

THIS TE5T CHECKS THAT THE DEVICE REGISTERS ARE CORRECTLY SET OR 
RESET AFTER A BUS RESET, IN THE MOD REGISTER, ONLY THE LED BIT 
IS TESTED. 

ERROR 200 : SPECIAL MODULE FOUND, CAN'T BE TESTED WITH THIS DIAGNOSTIC 

ERROR 201 : LED BIT IN MOD REGISTER NOT CLEARED AFTER BUS RESET 

ERROR 202 : LED BIT IN MOD REGISTER CAN'T BE SET 

ERROR 203 : REGISTER INCORRECT AFTER BUS RESET 

ADDRESS :AAAAAA, GOOD:GGGGGG, BADjBBBBBB 



TEST 3 REGISTER R.'U BIT TEST. 

THIS TEST CHECKS THAT THE READ/WRITE BITS OF EACH REGISTER CAN 
ALL BE SET, ALL. CLEARED AND INDIVIDUALLY SET. THE FOLLOWING 
ERRORS MAY BE PRINTED : 

ERROR 300 : SPECIAL. MODULE FOUND CAN'T BE TESTED WITH THIS DIAGNOSTIC 

ERROR 501 : REGISTER READ/WRITE BITS COULD NOT BE SET 

ADDRESS ;AAAAAA, GOODjGGGGGG, BAD:BBBBBB. R/W BITS:RRRRRR 

ERROR 302 : REGISTER READ/WRITE BITS COULD NOT DE CLEARED 

ADDRESS:AAAAAA, GO0D:GGGGGG , BADjBBBBBB, R/W OITS:RRRRRR 

ERROR 303 : REGISTER READ/WRITE BITS COULD NOT BE INDIVIDUAL Li SET 

ADDRESS rAAAAAA, GO0D:GGGGGG. BADsBBBBBB. R/W BITS;RRRRRR 

ERROR 304 : MOD REGISTFR CONTENTS 0^ DIGITAL INPUT MODULE INCORRECT 
ADDRESS :AAAAAA, GOOD :GGGLiGG. HADjBHBBUH 

ERROR 305 ; MOO REGISTER CONTENTS OF DIGITAL INPUT MtJiXJLL INCORRECT 
RI 1 BIT NOT SL I 
ADDRESS ;AAAAAA t GGGDiGGGGGG-, UAD;£GUattU 
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SEQ 0023 



ERROR 306 ; MOD REGISTER CONTENTS OF DIGITAL INPUT MODULE INCORRECT 
RTO » RT1 NOT SET 
ADDRESS jAAAAAA, GOOD: GGGGGG, BADsBBBBBB 

TEST 4 - INTERNAL INTERRUPT LOGIC TEST - DIGITAL INPUT. 

THIS TEST CHECKS THmT THE INTERNAL INTERRUPT LOGIC IS ABLE TO 
CAUSE AN INTERRUPT USING THE VECTOR AND PRIORI \ 1 LEVEL SELECTED 
IN THE START VP QUESTIONS, THE INTERRUPT IS GENERATED BY SETTING 
THE INTERRUPT ENABLE AND THEN INTERRUPT TEST BITS, AFTER THE 
INTERRUPT, THE CSA CONTENTS ARE ALSO CHECKED. THE FOLLOWING 
ERRORS MAY BE PRINTED : 

ERROR 401 : NO INTERRUPT AFTER SETTING EI * TST IR BIT IN Ci'A 

CSA REGISTER CONTENTS :DDDDDD 

ERROR 402 : INTERRUPT DID NOT OCCUR AT THE SELECTED PRIORITY LEVEL 
GOOD: GGGGGG, BAD jBBBBBB 

ERROR 403 j CSA REGISTER UF DIGITAL INPUT MODULE INCORRECT AFTER INTERRUPT 
GOOD: GGGGGG, BAD :BBBBBB 

ERROR 404 ; IR15 IN CSA REGISTER OF DIGITAL INPUT NOT CLEARED AFTER INTERRUPT 
GOOD: GGGGGG, BAD :BBBBBB 

TEST 5 - INTERNAL LOGIC TEST - ANALOGUE INPUT, 

THIS TEST PERFORMS A PSEUDO CONVERSION ON EACH CHANNEL THAT IS 
FOUND, BY SETTING THE A/D START BIT AND THEN POLLING THE "DONE" 
BIT TO CHECK THAT THE CONVERSION HAS BEEN COMPLETED WITHIN THE 
ALLOWED TIMEOUT PERIOD CAT LEAST 10MS), BEFORE A/D START IS SET, 
A CHECK IS MADE THAT THE DONE BIT IS CI EARED. THE ERROR 
CONDITIONS ARE ALSO CHECKED, BUT NO CHECK IS MARE ON THE 
RESULTING INPUTS OR ON THE GAIN SETTING. THE FOLLOWING ERRORS 
MAY BE PRINTED : 

ERROR 501 : CSA CONTENTS INCORRECT AFTER READ DAT AND CLEAR CSA 
GOODjGGGGGG, BADtBBBBBB, ADDRESSED CHANNEL IS : CCC 

ERROR 502 j DONE BIT IN CSA NOT SET ( TIMEOUT) AFTER A/D START 

GOODjGGGGGG, BADsBBBBBB, ADDRESSED CHANNEl IS : CCC 

ERROR 503 j ERR BIT IN CSA NOT SET AFTER A/D STAR WHEN DONE IS SET 
GOODjGGGGGG, BADsBBBBBB, ADDRESSED CHANNEL IS : CCC 

ERROR 504 s ERR. DONE HIT IN CSA NOT CLEARED AFTER READ DAT REG. 
GOODjGGGGGG, BADjBBBBBB, ADDRESSED CHANNEL IS : CCC 

ERROR 50b t LRR BIT IN CSA NOT SET AFTER LOADING A-D START TWICE 
GOODjGGGGGG, BADjBBBBBB, ADDRESSED CHANNEl IS : CCC 



TEST 6 - INTERNAL INTERRUPT LOGIC TEST - ANALOGUE INPUT, 
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SEQ 0024 



THIS TEST CHECKS THAT THE INTERNAL INTERRUPT LOGIC IS ABLE TO 
CAUSE A DONE AND AN ERROR INTERRUPT USING THE VECTOR AND 
PRIORITY LEVEL SELECTED IN THE START UP QUESTIONS, THE DONE 
INTERRUPT IS GENERATED BY SETTING THE INTERRUPT ENABLE BIT AND 
THE A/D START BIT. THE ERROR INTERRUPT IS GENERATED BY SETTING 
Lit A/D START BIT TWICE. A TIME OUT IS GENERATED IF THE 
INTERRUPT HAS NOT OCCURED WITHIN THE ALLOWED TIMEOUT PERIOD. THE 
FOLLOWING ERRORS MAY BE PRINTED z 



ERROR 601 
AND 606 

ERROR 60c? 

ERROR 603 

ERROR 604 

ERROR 605 
ERROR 607 



TIME OUT - DONE BIT IN CSA NOT SET AFTER A/D START 

NO INTERRUPT AFTER SETTING EI ♦ A/D START IN CSA 

PRIORITY LEVEL. INCORRECT 
GOOD:GGGGGG, BAD:RRRRRR 

CSA CONTENTS INCORRECT AFTER CONVERSION 
GOOD:GGGGGG, BADtBBBBBB 

ERROR INTERRUPT OCCURRED 

NO ERROR INTERRUPT AFTER TWO A/0 STARTS 



TEST 7 - INTERNAL LOGIC TEST - ANALOGUE OUTPUT. 

THIS TEST PERFORMS A CONVERSION ON EACH AVAILABLE CHANNEL. 
LOADING THE DAT REGISTER AND CHECKING THAT THE CONVERSIONS ARE 
COMPLETED WITHIN THE ALLOWED TIMEOUT PERIOD ( READING THE READ* 
BIT AFTER 150 US). THE FOLLOWING ERRORS MAY BE PRINTED r 

ERROR 701 J CSA CONTENTS INCORRECT AFTER LOADING NEW CHANNEL 
(IGNORE OPL BIT) 
GOODiGGGGGG, BADrBBBBP/d 

ERROR 702 l CSA CONTENTS INCORRECT AFTER LGHQING DAI REG. 
READ* TIMEOUT WAS 150 U'i 
GQQQ;GGGGGG. GA0;GBQGQB 



M^ 
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6,2 MANUFACTURING I/O TESTS, 



TEST - DIGITAL INPUT LOOPBACK WITH SELECTABLE DATA PATTERN PAIR. 

DATA TRANSFERS ARE MADE BETWEEN THE MODULE UNDER TEST (IN THIS 
TEST A DIGITAL INPUT) AND THE MODULE SPECIFIED AS THE "OTHER" IN 
THE HARDWARE QUESTIONS CIN THIS TEST A DIGITAL OUTPUT). IF LOW 
LEVEL CS NOT SELECTED, ONE HUNDRED CYCLES ARE PERFORMED USING 
THE DATA PAIR AND DEBOUNCE PERIOD SPECIFIED IN THE HARD AND SOFTWARE 
QUESTIONS. A DEBOUNCE PERIOD OF 10 MILLISECONDS IS THEN USED TO 
CHECK THAT THE DAT REGISTER DOES NOT CHANGE IN THE FIRST 2.5 
MILLISECONDS. 

IF LOW LEVEL IS SELECTED, ONLY 3 CYCLES ARE PERFORMED AND THE 
DEBOUNCE FUNCTION IS NOT CHECKED, 

BY DEFAULT, THE OATA PAIR IS ALL ZEROS AND ALL ONES, BUT ANY 
PATTERN PAIR CAN BE SELECTED. IF THE TWO PATTERNS ARE IDENTICAL, 
A FIXED OUTPUT WILL RESULT. 

ERROR 801 : REGISTER ADDRESSING ERROR FOR OTHER MODULE 
804 AND 806 REGISTER AT AAAAAA DOSE NOT RESPOND 

ERROR 802 : LOOPED DATA IN DATA REGISTER OF DIGITAL INPUT MODULE INCORRECT 
AND 807 G0OD:GGGGGG, BADtBBBBBB, MOD REGISTER CONTENTS tDDDDDD 

ERROR 803 : DEBOUNCE FUNCTION ERROR - 
AND 805 DATA ACCEPTED BEFORE LOADED DEBOUNCE FINISHED 



SEQ 0025 



TEST 9 - DIGITAL OUTPUT LOOPBACK TEST - SELECTABLE DATA PATTERN PAIR 

DATA TRANSFERS ARE MADE BETWEEN THE MODULE UNDER TEST (IN THIS 
TEST A DIGITAL OUTPUT) AND THE MODULE SPECIFIED AS THE "OTHER" 
IN THE HARDWARE QUESTIONS CIN THIS TEST A DIGITAL INPUT). 

SEVERAL CYCLES ARE PERFORMED USING THE DATA PAIR FROM THE SW 
P-TABLE AND A DEBOUNCE PERIOD FOUND IN THE MOD REGISTER OF THE 
L ~,ITAL OUTPUT MODULE. FOR THE INPUT MODULE A DEBOUNCE OF 
C500US) IS USED. BY DCFAULT. THE DATA PAIR IS ALL ZEROS AND ALL 
ONES. BUT ANY PATTERN PAIR CAN BE SELECTED. IF THE TWO PATTERNS 
APE IDENTICAL, A FIXED OUTPUT WILL RESULT, 

IF A RELAY OUTPUT MODULE IS USED, A CHECK IS V SO MADE THAT THE 
DAT REGISTER OF THE DIGITAL INPUT MODULE W.TL .<0T BE CHANGED 
WITHIN 2 MS OF LOADING THE OUTPUT DATA REGISTER, 

THE FOLLOWING ERRORS MAY BE PRINTED : 



ERROR 901 
903, 905 

AND 90/ 



REGISTER ADDRESSING ERROR FOR OTHER MODULE ADDRESS 
REGISTER AT AAAAAA DOSE NOT RESPOND 



EKKQR 902 ; DATA REGISTER OF DIGITAL OUTPUT MODULE INCUHRhCI 
AFTER READ BACK 
GOQD;GGGGGG, BADiQBBQQQ, MOD REGISTER CONIENrSiDOOQDQ 
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SEQ 0026 



ERROR 904 : RECEIVED DATA INCORRECT - CHECK OUTPUT LOGIC 

GOODtGGGGGG, BADjBBBBBB, MOD REGISTER CONTENTS :DDDDDD 

ERROR 906 : DEBOUNCE TIME INCORRECT 

DATA ACCEPTED TOO FAST (LOADED DEBOUNCE NOT FINISHED) 
GOOD:GGGGGG, BADjBBBBBB, MOD REGISTER CONTENTS: DDDDDD 

ERROR 908 : RECEIVED DATA INCORRECT - CHECK OUTPUT LOGIC 

GOOD;GGGGGG, BAD;BBBBBB, MOD REGISTER CONTENTS {DDDDDD 

TEST 10 - DIGITAL INPUT LOOPBACK TEST - RANDOM PATTERN 

THIS TEST CHECKS THE DATA TRANSFER BETWEEN INPUT AND OUTPUT 
MODULES. THE OUTPUT MODULE IS THAT SPECIFIED /S THE "OTHER" IN 
THE HARDWARE QUESTIONS. SEVERAL CYCLES ARE PERFORMED USING DATA 
GENERATED BY A RANDOM PATTERN GENERATOR WITHIN 'HE PROGRAM. 

IF LOW LEVEL TESTING WAS NOT SELECTED IN THE HARDWARE QUESTIONS, 
THE SELECTED DEBOUNCE PERIOD IS USED. IF "ALL" IAS SPECIFIED, 
THE PERIOD IS SELECTED AT RANDOM FROM THE 3 ALLJWED VALUES ♦ THE 
FOLLOWING ERRORS MAY BE PRiVUED : 



ERROR 1001 
AND 1003 

ERROR 1002 
AND 1004 



REGISTER ADDRESSING ERROR FOR OTHER MODULE 
REGISTER Ai AAAAAA DOSE NOT RESPOND 

DIGITAL INPUT DATA REGISTER INCORRECT 

LOADED AND READ DATA NOT THE SAME 

GOOD:GGGGGG, BAD:BBBBBB, MOD REGISTER CONTENTS :DDDDDD 



TEST 11 - DIGITAL OUTPUT LOOPBACK TEST WITH RANDOM PATTERN 

THIS TEST CHECKS THE DATA OUTPUT LINES OF DIGITAL OUTPUT MODULES 
BY READING THE OUTPUT DATA WITH AN INPUT MODULE. THE INPUT 
MODULE IS THAT SPECIFIED AS THE "OTHER" IN THE HARDWARE 
QUESTIONS, 500 CYCLES Ah<£ PERFORMED USING DATA Gt NERATED BY A 
RANDOM PATTERN GENERATOR WITHIN THE PROGRAM, THE TIMEOUT PERIOD 
IS BASED ON THE DEBOUNCE PERIOD FOUND IN THE MOD REGISTER OF THE 
DIGITAL OUTPUT MODULE. 

THE DIGITAL INPUT MODULE IS ALWAYS LOADED WITH A DEBOUNCE PERIOD 
OF 500 US. THE FOLLOWING ERRORS MAY BE PRINTED : 



ERROR 1101 
AND 1103 

ERROR 1102 



ERROR 1104 



REGISTER ADDRESSING ERROR FOR OTHER MODULE 
REGISTER AT AAAAAA DOES NOT RESPOND 

DATA REGISTER OF DIGITAL OUTPUi MODULE INCORRECT 

DATA CHANGED AFTER LOADING 

GO0D:GGGGGG, BADjBBBBBB, MOD REGISTER CONTENTS : DDDDDD 



LOADED AND READ DATA NOT THE 
GOODjGGGGGG, BADjBBBBBB, MOD 



;ame 



CHECK OUTPUT LOGIC 



REGISTER CONTENTS :DDDDDU 



TtST 12 - DIGITAL INPUT LOOPBACK TEST WITH SLIDING PATTERN 



h 



J.-S 
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THIS TEST TRANSFERS SLIDING ONES AND THEN SLIDING 7ER0S BETWEEN 
OUTPUT MODULE AND INPUT MODULES, THE OUTPUT MODULE IS THAT 
SPECIFIED AS THE "OTHER" IN THE HARDWARE QUESTIONS. 

THE TRANSFERS ARE PERFORMED USING THE LEVEL SELECT AND DENOUNCE 
PERIOD SPECIFIED IN THE HARDWARE QUESTIONS. 

THE FOLLOWING ERRORS MAY BE PRINTED : 

ERROR 1201 : REGISTER ADDRESSING ERROR FOR OTHER MODULE 
1203, 1205 REGISTER AT AAAAAA DOES NOT RESPOND 
AND 120 7 

ERROR 1202 ; DATA REGISTER OF INPUT MODULE INCORRECT 

1204 AND 1208 GOOD;GGGGGG, BAD:BBBBBB, MOD REGISTER CONTENTS :ODDUDD 

TEST 13 - DIGITAL OUTPUT LOOPBACK TEST WITH SLIDING PATTERN 

THIS TEST CHECKS THE DATA OUTPUT LINES OF DIGITAL OUTPUT MODULES 
BY READING THE OUTPUT DATA WITH AN INPUT MODULE. THE INPUT 
MODULE IS THAT SPECIFIED AS THE "OTHER" IN THE HARDWARE 
QUESTIONS. SEVERAL CYCLES ARE PERFORMED USING SLIDING ONES AND 
THEN SLIDING ZEROS. 

THE TIMEOUT PERIOD IS DEPENDENT ON THE DEBOUNCE SPECIFIED IN THE 
RT BITS FOUND IN THE MOD REGISTER OF THE DIGITAL OUTPUT MODULE. 

THE DIGITAL INPUT MOOULE IS ALWAYS LOADED WITH A DEBOUNCE PERIOD 
OF 5 US. 

THE FOLLOWING ERRORS MAY BE PRINTED : 

ERROR 1301 : REGISTER ADDRESSING ERROR FOR OTHER MODULE ADDRESS 
1303 AND 1306 REGISTER AT AAAAAA DOSE NOT RESPOND 

ERROR 1302 : DATA REGISTER OF OUTPUT MODULE INCORRECT AF TER LOAD 
AND 1305 GOOD:GGGGGG, BAD:BBBBBB, MOD REGISTER CONTENTS tDDDDDO 

ERROR 1304 : RECEIVED DATA INCORRECT - CHECK DIGITAL OUTPUT LINES 
AND 1307 GOODjGGGGGG. BAD:BBBBBB, MOD REGISTER CONTENTStDDDDDD 

TEST 14 • DIGITAL LOOPBACK TEST INPUT MODULE TNTERRUPT LINE. 

THIS CHECKS THAT THE CSA INTERRUPT BIT OF THE INPUT MODULE CAN 
BE SET TO CAUSE AN INTERRUPT Bt THE ItAOING OR TRAILING EDGES OF 
THE MOOULE DATA LINE 15. THE DEBOUNCE PERIOD FOR THE DIGT1AL. 
INPUT MODULE IS DEPENDENT ON THE OUTPUT MODULE THAT YOU SEli C T 
AS THE "OTHER" IN THE HARDWARE QUESTIONS. A CHECK IS ALSO MADE 
THAT BIT 15 REMAINS HIGH AFTtR THE LINE HAS REVERTEO BACK TO ITS 
INITIAL STATE. ALL SIGNALS ARE PROVIDED By LINES FROM THE OUTPUT 
MODULE. 

ALSO THF BITS 14 ARf SWITCHED ON ANP OFF FOUR T I ME ^ 
AND THEN A CHECK lii MADE THAT U1T IS IS NOT AF'KLCTLU* 
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All. OF THE FUNCTIONAL TESTS ABOVE ARE ALSO CARRIED OUT IF LOW 
LEVEL TESTING IS SELECTED, 

THE FOLLOWING ERRORS MAY BE PRINTED : 

ERROR 1401 : REGISTER ADDRESSING ERROR TOR OTHER NODULE 
AND 1410 REGISTER AT AAAAAA DOSE NOT RESPOND 

ERROR 1402 • DATA REGISTER CONTENT? OF INPUT MODULE INCORRFCT 
AND 14U GOOD:GGGGGG, BAD:BBOBBB, MOD REGISTER CONTENT?, jDDDDDU 

ERROR 1403 ; NO INTERRUPT ON LEADING EDGE OF LINE 15 
ANO 1412 CSA REGISTER CONTENTS IS :DDDDDD 

ERROR 1404 : CSA REGISTER INCORRECT AFTER INTERRUPT 
1407, 1413 GOODiGGGGGG, BADjBBBBBB 
AND 1416 

ERROR 1405 ; CSA REGISTER NOT LOADABLE WITH THE CORRECT DATA 
AND 1414 GOODtGGGGGG, BAD:BBBBBB 

ERROR 1406 ; NO INTERRUPT ON TRAILING EDGE OF LINE lb 
CSA REGISTER CONTENT IS i DDDDDD 

ERROR 1408 : INTERRUPT OCCURRED WHEN SWITCHING DATA BITS 14 
ANO 1417 CSA REGISTER CONTENT IS j DDDDDD 

ERROR 1409 * CSA REGISTER CHANGED AFTER SWITCHING DATA BITS 0*14 
AND 1418 GOODiGGGGGG, BAD:BBBBBB 

TEST 15 - ANALOGUE INPUT TEST, (FIELD ANO MANUFACTURING TEST) 

AT FIRST THE USER IS TOLD THAT THE TEST Will. ONLY RUN CORRECTS 
IF THE MODULE HAS BEEN CALIBRATED, THEN HE IS ASKED HOW MAN^ MUX 
BOARDS ARE CONNECTED TO THE CONTROLLER, THEN HE IS ASKFD TO 
CONNECT A CALIBRATED VOLTAGE SOURCE ON THE EVEN INPUTS TO THE 
MODULE VIA THE ANALOGUE TEST CONNECTOR, 

PROMPTED BY THE PROGRAM, THE USER THEN SETS UP A SERIES OF 

VOLTAGES, TYPING "CARRIAGE RETURN" AFTER EACH SO THAT THE 

PROGRAM CAN CHECK THE D/A CONVERSIONS. THE CONVERSIONS FOR 

48,828 MV ARE PERFORMED ON ALL GAINS. OTHER CONVERSIONS ARE 

PERFORMED ONLY AT GAIN 1. IF "N ' TO THE SW QUESTION 'RUN 

MANUFACTURING TEST" IS ANSWERED THE FOLLERING TOLLERANCFS Will. 

BE USED, FOR GAIN 1,2,5 IS 2 LSB. FOR GAIN 10 IS 4 LSB, FOR GAIN 

20 IS 6 LSB, FOR GAIN 50 IS 7 LSB, FOR GAIN 100 IS 12 LSB AND 

FOP GAIN 200 IS 20 LSB. 

IF "Y" WAS ANSWERD THE TOLLERANCE WILL BE, FOR GAIN 1,2,5 IS 2 I SB , 

FOR GAIN 10 IS 3 LSB, FOR GAIN 20 IS 3. FOR GAIN 50 IS 5 LSB, f OR 

GAIN 100 IS 10 I SB ANO FOR GAIN 200 IS 15 LSB. 

IF MUX BOARDS ARE CONNECTED THE TOLLFRANCE Will BE 2 I SB MORE 

FOR GAINS OVFR 10. 

HE/ 1', fHl USFR IS PROMPTED TO CONN* C T THt VOL * AGE SQURQ TO THE 
ODD INPUTS AND DO THE SAME AS FQR THt EVEN LINES AS ABOVE. 



StU 00^8 
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THE VALUES USED DEPEND ON WHETHER THE MODULE IS SET UP FOR 
UNIPOLAR OR BIPOLAR INPUT, 

FINALLY , THE EXTERNAL TRIGGER FUNCTION IS TESTED BY SWITCHING 
THE ENABLE EXTERNAL TRIGGER ON AND OFF TO DO THE EXTERNAL START 
(EET IS LOOPED BACK TO THE EXTERNAL TRIGGER INPUT VIA THE 
ANALOGUE TEST CONNECTOR), THE EXTERNAL TRIGGER FUNCTION IS 
TESTED UNDER INTERRUPT. 

IF THE "UAM" FLAG IS SET, THE TEST IS NOT CARRIED OUT. 

THE FOLLOWING ERRORS MAY BE PRINTED : 

ERROR 1501,1504: CSA CONTENTS INCORRECT 

GOOD;GGGGGG, BAD:BBBBBB, ADDRESSED CHANNEL IS; CCC 

ERROR 1502 ; TIMEOUT - DONE BIT NOT SET AFTER A/D START 
AND 1505 CSA REGISTER CONTENTS IS : DDDDDD 

ERROR 1503.1506 t CONVERSION VALUE INCORRECT 

GOOD:GGGGGG, BADtBBBBBB, CSA REGISTER CONTENTS jDDDDD 

ERROR 1507 : NO DONE INTERRUPT AFTER EXTERNAL TRIGGER 

ERROR 1508 j CSA CONTENTS INCORRECT AFTER EXTERNAL TRIGGER 

GOOD:GGGGGG, BADjBBBBBB, ADDRESSED CHANNEL IS; CCC 

TEST 16 - ANALOGUE OUTPUT TEST, (FIELD AND MANUFACTURING TEST) 

THE USER IS TOLD THAT THA TEST WILL ONL> 

RUN CORRECTLr IF THE MOOULE HAS BEEN CALIBRATED. 

NEXT, THE OPERATOR IS ASKED WHETHER THE MOOULE IS VOLTAGE 

CALIBRATED OR CURRENT CALIBRATED. DEPENOING ON THE RESPONSE, THE 

PROGRAM PROMPTS WITH VOLTAGE OR CURRENT VALUES, 

IF CURRENT IS SELECTED A CHECK IS MADE THAT ALL CHANNELS ARE SHOWN 

AS "OPEN LlNE"IN THE CSA REGISTER. THIS ASSUMES THAT NOTHING 

IS CONNECTED TO THE CURRENT OUTPUTS. 

THE USER IS THEN ASKED TO CONNECT A DVM WITH THE CORRECT RANGE 

TO THE MODULE OUTPUT AT THE SPECIFIED CHANNEL. IF CURRENT WAS 

SELECTED, THE PROGRAM USES THE OFFSET BIT IN THE MOO REGISTER 

AND CHECK THAT THE OPL BIT IN THE CSA REGISTER IS CLEAR, 

THE OPERATOR THEN HAS TO CHECK SEVERAL VALUES TO ENSURE THAT THE 
READING OF THE OVM IS THE SAME AS THE OUTPUT VALUE. All 
VALUES HAVE BEEN CHECKED B> ASWERING THE QUESTION "IS VALUE. ON 
DVM IN RANGE. THE PROCESS IS REPEATED FOR ALL CHANNELS. 

IE "UAM" FLAG IS SET, THIS TEST WILL NOT BE CARRUD UUT . 

N.B. THE DVM READINGS MA» DIFFER FROM THE PRINTED VAl U S U THE 
MODULE HAS BEEN RECALIBRATED Rt THE CUSTOMER. 

THE. FOLLOWING CRRGRS MAt BE PRIMED ; 
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SEQ 0050 



ERROR 1601 



ERROR 1602 



ERROR 1603 
AND 1606 

ERROR 1604 
AMD 1607 



j OPl. BIT IN CSA NOT SET 

MAKE SURE THAT NOTHING IS CONNECTED TO CURRENT OUTPUT 
CSA REGISTER CONTENTS IS :OODDOD 

: OPL BIT IN CSA NOT CLEARED 

IS OVM CONNECTED TO THE ADDPESSED CHANNEL ? 
CSA REGISTER CONTENTS IS sDDDDDD 

: READY BIT IN CSA NOT SET AETER LOADING DAT REGISTER (TIMEOUT) 
GOODtGGGGGG, BADtBBBBBB 

: CSA CONTENTS INCORRECT 
GOODtGGGGGG, BAD:BBBBBB 



ERROR 1605 
AND 160S 



: MODULE DEFECT OR INCORRECTLY CALIBRATED - TRY TEST 23 
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6.3 FIELD INPUT/OUTPUT TESTS USING FIELD TEST CONNECTORS, 

TEST 15 - ANALOGUE INPUT TEST, (FIELD AND MANUFACTURING TEST) 

AT FIRST THE USER IS TOLO THAT THE TEST WILL ONLY RUN CORRECTLY 
IF THE MODULE HAS BEEN CALIBRATED. THEN HE IS ASKED HOW MANY MUX 
BOARDS ARE CONNECTED TO THE CONTROLLER. THEN HE IS ASKED TO 
CONNECT A CALIBRATED VOLTAGE SOURCE ON THE EVEN INPUTS TO THE 
MOULH E VIA THE ANALOGUE TEST CONNECTOR. 

PROMPTED BY THE PROGRAM, THE USER THEN SETS UP A SERIES OF 

VOLTAGES, TYPING "CARRIAGE RETURN" AFTER EACH SO THAT THE 

PROGRAM CAN CHECK THE D/A CONVERSIONS. THE CONVERSIONS FOR 

48.828 MV ARE PERFORMED ON ALL GAINS. OTHER CONVERSIONS ARE 

PERFORMED ONLY AT GAIN 1. JF "N" TO THE SW QUESTION "RUN 

MANUFACTURING TEST" IS ANSWERED THE FQLLERING TOLLERANCES WILL 

BE USED, FOR GAIN 1,2,5 IS 2 LSB, FOR GAIN 10 IS 4 LSB, FOR GAIN 

20 IS 6 LSB, FOR GAIN 50 IS 7 LSB. FOR GAIN 100 IS 12 LSB AND 

FOR GAIN 200 IS 20 LSB. 

IF "Y" WAS ANSWERD THE TOLLERANCE WILL BE, FOR GAIN 1,2,5 IS 2 LSB, 

FOR GAIN 10 IS 3 LSB, FOR GAIN 20 IS 3, FOR GAIN 50 IS 5 LSB, FOR 

GAIN 100 IS 10 LSB AND FOR GAIN 200 IS 15 LSB. 

IF MUX BOARDS ARE CONNECTED THE TOLLERANCE WILL BE 2 LSB MORE 

FOR GAINS OVER 10. 

NEXT. THE USER IS PROMPTED TO CONNECT THE VOLTAGE SOURCE TO THE 
ODD INPUTS AND DO THE SAME AS FOR THE EVEN LINES AS ABOVE. 

THE VALUES USED DEPEND ON WHETHER THE MODULE TS SET UP FOR 
UNIPOLAR OR BIPOLAR INPUT. 

FINALLY, THE EXTERNAL TRIGGER FLECTION IS TESTED BY SWITCHING 
THE ENABLE EXTERNAL TRIGGER ON AND OFF TO DO THE EXTERNAL START 
CEET IS LOOPED BACK TO THE EXTERNAL TRIGGER INPUT VIA THt 
ANALOGUE TEST CONNECTOR). THE EXTERNAL TRIGGER FUNCTION IS 
TESTED UNDER INTERRUPT. 

IF THE "UAM" *LAG IS SET, THE TEST IS NOT CARRIED OUT, 

THE FOLLOWING ERRORS MAY BE PAINTED : 

ERROR 1501.1504: CSA CONTEN.S INCORRECT 

GOODiGGGGGG, BAl) : BBBBBB, ADDRESSED CHANNEL IS: CCC 

ERROR 1502 j TIMEOU* DONE BIT NOT SET AFTER A/D START 
AND 1505 CSA REGISTER CONTENTS IS : DDDDOD 

ERROR 1503,1506 : CONVERSION VA1 Ut INCORRECT 

GOODjGGGGGG, BADtBBBBBB, CSA REGISTER CONTENTS :DDDDD 

ERROR 150/ : NO DONE INTERRUPT AFTER EXTERNAL TRIGGER 

ERROR 1508 j CSA CONTENTS INCORRECT AFTER EXTERNAL !HU,UER 

GOODiGGGGGG, BADjBBBBUB. ADDRESSED CHANNEL IS- CCC 
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SEQ 0032 



TEST 16 - ANALOGUE OUTPUT TEST. (FIELD AND MANUFACTURING TEST) 

THE USER IS TOLD THAT THA TEST WILL ONLY 

RUN CORRECTLY IF THE MODULE HAS BEEN CALIBRATED, 

NEXT, THE OPERATOR IS ASKED WHETHER THE MODULE IS VOLTAGE 

CALIBRATED OR CURRENT CALIBRATED, DEPENDING ON THE RESPONSE, THE 

PROGRAM PROMPTS WITH VOLTAGE OR CURRENT VALUES. 

IF CURRENT IS SELECTED A CHECK IS MADE THAT ALL CHANNELS ARE SHOWN 

AS "OPEN LINE"IN THE CSA REGISTER. THIS ASSUMES THAT NOTHING IS 

CONNECTED TO THE CURRENT OUTPUTS. 

THE USER IS THEN ASKED TO CONNECT A DVM WITH THE CORRECT RANGE 

TO THE MODULE OUTPUT AT THE SPECIFIED CHANNEL. IF CURRENT WAS 

SELECTED. THE PROGRAM USES THE OFFSET BIT IN THE MOD REGISTER 

AND CHECK THAT THE OPL BIT IN THE CSA REGISTER IS CLEAR, 

THE OPERATOR THEN HAS TO CHECK SEVERAL VALUES TO ENSURE THAT THE 
READING OF THE DVM IS THE SAME AS THE OUTPUT VALUE. WHEN ALL. 
VALUES HAVE BEEN CHECKED AND NO ERROR FOUND, THE USER HAS TO 
TYPE "CARRIAGE RETURN". THE PROCESS IS REPEATED FOR ALL 
5 

IF "UAM" FLAG IS SET, THIS TEST WILL NOT BE CARRIED OUT, 

N.B. THE DVM READINGS MAY DIFFER FROM THE PRINTED VALUES IF THE 
MODULE HAS BEEN RECALIBRATED BY THE CUSTOMER, 

THE FOLLOWING ERRORS MAY BE PRINTED : 



ERROR 1601 



ERROR 1603 



ERROR 1603 
AND 1606 

ERROR 1604 
AND 160/ 

ERROR 160r> 
AND 1608 



OPL BIT IN CSA NOT SET 

MAKE SURE THAT NOTHING IS CONNECTED TO CURRENT OUTPUT 

CSA REGISTER CONTENTS IS iDDDDDD 

OPL BIT IN CSA NOT CLEARED 

IS DVM CONNECTED TO THE ADDRESSED CHANNEL ? 

CSA REGISTER CONTENTS IS iDDDDDD 

READY BIT IN CSA NOT SET AFTER LOADING DAT REGISTER C TIMEOUT) 
GOOD;GGGGGG, BADtBBBBBB 

CSA CONTENTS INCORRECT 
GOOD:GGGGGG, BADjBBBBBB 

MODULE DEFECT OR INCORRECTLY CALIBRATED - TRY VEST 33 



TEST 17 - DIGITAL. TNP'JT TEST 



FIRST Of ALL, THE USER IS PROMPTED TO INSERT THE TEST CONNECTOR 
INTO THE MODULE ON WHICH THE LEO IS Ft ASHING. THEN A CHECK IS 
MADE THAT THE INPUT DATA MATCHES THE ODD PATTERNS AVAILABLE ► ROM 
\Ht CONNfCTOR. AFHH THIS, ! HE USER IS ASKED TO SWITCH THE 
CONNECTOR TO THE EVEN POSITION AND THE DATA IS CHECKED TO Hi 
CORRECT. THE PROGRAM THEN PROMPTS THl USER TO MQVe XM SWITCH 
"ON" AND M UKF» TWICE MORE* THIS CHECKS THAT THE CSA INTERRUPT 
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BIT IR15 CAN BE SET TO CAUSE AN INTERRUPT BY THE LEADING OR 
TRAILING EDGES OF THE MODULE DATA LINE 15, AND THAT IR15 OF THE 
CSA REMAINS SET AFTER THE DATA LINE 15 HAS REVERTED TO ITS 
ORIGINAL STATE. 

IF TH C "UAM" FLAG IS SET, THIS TEST WILL NOT BE CARRIED OUT, 

THIS TEST IS CARRIED OUT IN LOW LEVEL MODE, 

THE FOLLOWING ERRORS MAY BE PRINTED j 

ERROR 1701 : DATA REGISTER OF DIGITAL INPUT NOT LOADED WITH EVEN DATA 
GOODzGGGGGG, BAU:BBBBBB, MOD REGISTER CONTENS IStDODDDO 

ERROR 1702 ; DATA REGISTER OF DIGITAL INPUT NOT LOADED WITH ODD DATA 
GOOD:GGGGGG, BAD:BBBBBB, MOD REGISTER CONTENS IS;DDDDDD 

ERROR 1703 : NO INTERRUPT ON LEADING EDGE OF DATA LINE 15 
CSA REGISTER CONTENTS IS;DDODDD 

ERROR 1704 : CSA REGISTER OF DIGITAL INPUT MODULE INCORRECT 
AND 1706 AFTER INTERRUPT 

GOOD:GGGGGG, BAD:B6BBHB, MOD REGISTER CONTENS ISiDODDDO 

ERROR 1705 j NO INTERRUPT ON TRAILING EDGE OF DATA LINE 15 
CSA REGISTER CONTENTS IS:DD1>DDD 

ERROR 1707 : CSA DATA BIT IRIS IS NOT CORRECT CLEARED By DATA I INF 15 
GOOD:GGGGGG, BADjBBBBBB, MOD REGISTER CONTENS IStDDDDDD 

TEST 18 DIGITAL OUTPUT TEST. 

THE USER IS PROMPTED TO INSERT THE DIGITAL. TEST CONNECTOR INTO 
THE MODULE ON WHICH THE LED IS FLASHING. THEN HE IS PROMPTED TO 
CHECK THAT A SLIDING ONES PATTERN APPEARS ON THE TEST CONNECTOR 
LEDS. AFTER 15 SECONDS THE PROGRAM PROMPTS THE USER TO LOOK ► OR 
A SLIDING ZEROS PATTERN, WHICH IS OUTPUT FUR 15 SECONDS BEK1RE 
TERMINATING THE TEST. THIS CHECKS THAT ALL OUTPUT LINES CAN BE 
UNIQUELY SET AND CLEARED. 

TF THE "UAM" FLAG IS SET, THl c : Tt ST WILL NOT BE CARRIED OUT. 

ERRORS : THIS TEST IS A VISUAL TEST AND HAS NO ERROR PRINTOUT. 
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6.4 SPECIFICALLY SELECTABLE INPUT/OUTPUT TESTS. 

TEST 19 - DIGITAL INPUT TEST - SPECIFICALLY SELECTABLE 

THIS TEST CONTINOUSLY READS THE INPUT LINES AND PRINTS THE DATA 
TO THE CONSOLE. 

THE USER IS ASKED WHICH INPUT RANGE (LOW LEVEL OR NORMAL.) AND IV 
NORMAL IS SELECTED, WHICH DEBOUNCE PERIOD TO USE. THEN THE INPUT 
LINES OF THE MODULE ARE CONTINUOUSLY READ AND, IF THE SUPERVISOR 
FLAG "INHIBIT ERROR REPORT" IS NOT SET, THE BIT PATTERN IS 
CUTPUT TO THE CONSOLE. BY USING DIFFERENT INPUT VOLTAGES, THIS 
TEST CAN BE USED TO CHECK THE SWITCHING LEVELS. THIS TEST IS A 
VISUAL TEST. AN ERROR REPORT IS ONLY MADE IF THE LLS AND RT BITS 
IN THE MOD REGISTER CAN'T CLEAR OR SET. THE INTERRUPT FUNCTION 
OF THE MODULE IS NOT TESTED. TO ABORT THE TEST, THE USER MUST 
TYPE "CNTL C". 

THE FOLLOWING ERRORS MAY BE PRINTED : 

ERROR 1901 : LOW LEVEL BIT IN MOD REGISTER OF DIGITAL INPUT COULD NOT BE CLEARED 



ERROR 1902 

ERROR 1903 : LOW LEVEL BIT IN MOD REGISTER OF DIGITAL INPUT COULD NOT BE SET 



DEBOUNCE BITS IN MOD REGISTER COULD NOT BE SET 
GOOD:GGGGGG, BAD:BBBBBB 



TEST 20 - DIGITAL OUTPUT TEST - SPECIFICALLY SELECTABLE. 



THE USER IS FIRST ASKED TO SELECT 
SLIDING ZEROS, OR A PATTERN PAIR. 
ASKED TO ENTER THE DATA PAIR, THE 
INTERVAL IN MILLISECONDS (OEFAULT 



A PATTERN TYPE - SLIDING ONE S 
IN THE LAST CASE, HE IS ALSO 
PROGRAM THEN REQUESTS A TIME 
IS ZERO) TO WAIT BETWEEN EACH 



PATTERN CHANGE. THE SELECTED PATTERN IS 
LINES OF THE MODULE. 



THEN OUTPUT TO THE USER 



AFTER LOADING THE OUTPUT, THE DATA REGISTER IS Rt AD BACK AND AN 
ERROR REPORTED IF THE LOADED DATA AND THE READ DATA ARE NOT THE 
SAME. THIS IS THE ONLY ERROR REPORT IN THE TEST, AL OTHER 
CHECKING IS VISUAL. 

TO ABORT THE TEST, "CNTL C" MUST BE TlPED. 

THE FOLLOWING ERRORS MAY BE PRINTED : 

ERROR 2001 { DATA REGISTER INCORRECT AFTER READ BACK 
AND 200? GOODjGGGGG, BADiBBBBBB 



TEST ?.i 



ANALOGUE INPUT 
SELECTABLE . 



(DYNAMIC ROUTINE) - SPECIFICALLY 



THE USER IS ASKEC WHICH CHANNELS ARE TO BE READ, WHICH CAIN AND 
WHICH TRIGGER (INTERNAL OR EXTERNAL) A f *;-; TO Bf USED . METER THIS 
HE IS TOLD WHICH RANGE CUNI UR BIPOLAR', THE MUDULL IS SWITCHED 
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TO. 



SEQ 0055 



CONVERSIONS ARE THEN MADE TWICE ON EACH SELECTED CHANNEL. THE 
VALUES READ ARE PRINTED OUT AS A DUMP AFTER ALL CONVERSIONS. THE 
DUMPED VALUES ARE OCTAL . 

PRINTOUT CAN BE DISABLED USING THE SUPERVISOR FLAG "INHIBIT 
ERROR REPORTS". 

TO ABORT THE TEST, "CNTL C" MUST BE TYPED. 

THE FOLLOWING ERRORS MAY BE PRINTED t 

ERROR 2101 : CSA CONTENTS INCORRECT - SELECTED CHANNEL NOT AVAILABLE 
GOODtGGGGGG, 9AD:BBBBBB, ADDRESSED CHANNEL IS:CCC 

ERROR 2102 : MODULE NOT READY FOR CONVERSION - DONE BIT IN CSA IS SET 

ERROR 2105 ; DONE BIT IN CSA NOT SET (TIMEOUT) AFTER CONVERSION START 
AND 2105 

ERROR 2104 : DONE BIT IN CSA NOT CLEARED AFTER READING DATA REGISTER 
AND 2106 

ERROR 2107 : DUMP BUFFER FULL - MORE THEN 127 CHANNELS ADDRESSED V 
AND ?US 

ERROR 2108 j CSA CONTENTS INCORRECT 

2110, 2112 GOODtGGGGGG, BADtBBBBBB, ADDRESSED CHANNEL ISiCCC 
AND 2114 

ERROR 2109 : TIMEOUT - NO DONE INTERRUPT OCCURRED 
AND 2111. 

ERROR 2113 : ERRONEOUS INTERRUPT OCCURRED 

TEST 22 - ANALOGUE OUTPUT (DYNAMIC 1EST) - SPECIFICALLY 
SELECTABLE. 

THIS TEST GENERATES EITHER A PERMANENT LOADED STATIC VALUE, OR 
AN ENDLESS SYMMETRICAL VOLTAGE RAMP. 

THE USER IS ASKED TO ENTER THE NUMBER OK THE FIRST AND LAST 
CHANNEL WHICH HE WANTS TO USE. HE THEN SfciECTS THE OUTPUT 
PATTERN TYPE - SINGLE F iXbD VALUE OR RAMP. FOR THE FIRST OF 
THESE, THE USER TYPES THE DESIRED OUTPUT BINARY VALUE. FOR I HE 
RAMP PATTERN, AN ENOLESS SYMETRICAL VOLTAGE RAMP IS GENERATED. 
IN THIS CASE, THE USER IS ASKFO TO ENTER A VALUE "DELTA U". THIS 
VMLUE IS THE NUMBER 0* BITS Bt UHICH THE PROGRAM CHANGES TMl 
OUTPUT FOR EACH STEP OF THE RAMP, AND MUST BE IN THE RANGE 1 TO 
4096. THE USER MUST ALSO SELECT A TIME INTERVAl "DEI TA T " IN 
INCREMENT STEPS, WHICH WILL DETERMINE THE PERIOD BETWEEN EACH 
VALUE CHANGE. IF ZERO IS TfPED, THE VALUE WILL BE" VARIED AS FAST 
AS THE HARDWARE At I OWS IT. 

THE CONTROL STATUS REGISTER STATUS PRINTOUT CAN Bt INHIBITED U* 
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SEQ 0036 

SETTING THE "IBE ' FLAG. 

THE FOLLOWING ERRORS MAY BE PRINTED : 

ERROR 2201 : READY BIT IN CSA NOT SET AFTER LOADING DATA REGISTER (TIMEOUT) 
2202 AND 2203 CSA REGISTER CONTENTS IS:ODDDDD 

TEST 23 - ANALOGUE OUTPUT (CALIBRATION ROUTINE) SPECIFICALLY 
SELECTABLE. 

THIS TEST IS FOR CALIBRATION AND ALLOUS THE USER TO 

FOLLOW A CALIBRATION PROCEDURE OR TO DO A MANUAL CALIBRATION. 

FIRST OF ALL. THE USER GETS SOME INFORMATION ABOUT THE 
CALIBRATION EPUIPMENT , HE IS TH£N IS PROMPTED FOR THE CHANNEL 
AND THE OUTPUT TYPE (VOLTAGE OR CURRENT). IF CURRENT IS 
SELECTED. THE PROGRAM LOOKS AT THE COFS BiT IN THE CSA TO FIND 
OUT THE OFFSET CONFIGURATION. NOW THE OPERATOR CAN CHOOSE 
BETWEEN THE CALIBRATION PROCEDURE OR MANUAL VALUES; IF MANUAL IS 
USED. THE OPERATOR CAN TYPE IN A VALUE IN MILLIVOLTS OR 
MICROAMPS. 

OTHERWISE HE IS PROMPTED TO CALIBRATE FIRST 1HE OFFSET AND THEN 
THE GAIN. THEN HE IS REQUIRED TO TEST THE HALF FULL SCALE. TO GO 
FROM ONE STEP TO THE NEXT, THE USER MUST TYPE CARRIAGE RETURN. 
ALL. STEPS (OFFSET, GAIN AND HALF FULL SCALE) MUST BE REPEATED 
BEFORE GOING ON TO THE NEXT CHANNEL. 

THE FOLLOWING ERRORS MAY BE PRINTED : 

ERROR 2301 t READY BIT IN CSA NOT SET AFTER LOADING DATA REGISTER 
2302, 2303 CSA REGISTER CONTENTS ISrDDDDDD 
AND 2304 

TEST 24 - ANALOGUE INPUT (CALIBRATION ROUTINE) - SPEC IF IC ALL • 
SELECTABLE. 

THIS TEST IS FOR CALIBRATING AN ANALOGUE INPUT MQDUl.F . 

FIRST OF ALL, THE USER IS ASKED WHETHER HE NEEDS INFORMATION 
ABOUT THF CALIBRATION PROCEDURE. 

HE IS THEN PROMPTED FOR THE CHANNEL ON WHICH HE HAS PUT THF 
PRECISION VOLTAGE REFERENCE SOURCE . 

AFTER THIS HE IS INFORMED WHICH RANGE LS SWITCHED (UNIPOLAR OR 
BIPOLAR) AND ASKED TO SELECT THE DESIRED GAIN, 

NOW THE PROGRAM CON! 1NU0USI V READS [HE INPUT AND PRINTS THE 
RESULT AS AN OCTAL AND VOLTAGE VALUE. 

TO ABORT THE TEST, "CNTL C" MUST BE m>LD. 

THE FOLLOWING ERRORS MAI BL PRINTED { 
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SEO 0037 



ERROR 2401 



ERROR 2402 



CSA CONTENTS INCORRECT AFTER READING DATA REGISTER 
GOODrGGGGGG, BADtBBBBLB 

TIMEOUT - DONE NOT SET AFTER A/D START 
GOODjGGGGGG, BADjBBBBBB 



TEST 25 - VISUAL LED TEST - SPECIFICALLY SELECTABIE. 

THIS TEST IS A VISUAL TEST. IT FLASHES THE LED ON AND OFF ON 
EVERY MODULE IN THE SYSTEM THAT IS FOUND BY THE AUTOMATIC 
CONFIGURATION ROUTINE OR SELECTED IN THE HARDWARE QUESTIONS. 

MUX BOARDS ARE NOT INDEPENDENTLY ADDRESSABLE, SO THEIR LEOS ARE 
NOT CASHED. 

THE TEST RUNS UNTIL. "CNTL C" IS TYPED. 

ERRORS : THIS TEST HAS NO ERROR MESSAGES, 
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SEQ 0038 



isir> 






1816 






1842 






184 7 






1849 


000000 




1850 




002000 


1852 






1853 


002000 




1854 






1855 






185b 






185/ 






1858 






1859 






I860 


002000 




1861 






1878 






1879 


002000 
002000 






002000 


103 




002001 


132 




002002 


111 




002003 


13C 




002004 


126 




002005 


000 




002006 


000 




002007 


000 




002010 






002010 


101 




002011 






002011 


060 




002012 






002012 


000020 




002014 






002014 


000150 




002016 






002016 


002246 




002020 






002020 


003376 




002022 






002022 


002210 




002024 






002024 


002232 




002026 






002026 


104004 




002030 






002030 


000000 




002032 






002032 


oooooo 




002034 






002034 


000000 




002036 






002036 


oooooo 




002040 






002040 


002124 




002042 






002042 


QQ034Q 



.TITLE PROGRAM HEADER AND TABLES 
.SBTTL PROGRAM HEADER 



.ENABL ABS.AMA 



BGNMOD 



2000 



THE PROGRAM HEADER IS THE INTERFACE BETWEEN 
THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR. 



POINTER ALL 



HEADER CZIXV.A.O, 150.0. 340 



L$NAME 





.ASCII 


/c/ 




j^r.n 


/!/ 




.ASCII 


/I/ 




.ASCII 


/X/ 




.ASCII 


/v/ 




.BYTE 







.BYTE 







.BYTE 





L$REV: : 








.ASCII 


/A/ 


LSOEPO: 








.ASCII 


/o/ 


l.JUNIT: 








.WORD 


TSPTHV 


l.STIML: 








.WORD 


150 


L$HPCP: 








.WORD 


I. SHARD 


LSSPCP: 








.WORD 


L$son 


l.JHPTP: 








.WORD 


L$HW 


L$SPTP: 








.WORD 


L*SW 


L$LADP: 








.WORD 


LSLAST 


I $STA: : 








.WORD 





I. SCO: : 








.WORD 





LSDHP: 








.WORD 





I $APT: : 








.WORD 





l.JDTP: : 








.WORD 


LSOISPATCH 


L$PRXOi 








' *WURD 


340 
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SEQ 0039 



1680 



002044 

002044 

002046 

002046 

002050 

002050 

002051 

002052 

002052 

002054 

002056 

002056 

002060 

002060 

002062 

002062 

002064 

002064 

002066 

002066 

002070 

002070 

002072 

0„2072 

002074 

002074 

002076 

002076 

002100 

002100 

002102 

002102 

002104 

002104 

002106 

002106 

002110 

002110 

002112 

002112 

002114 

002114 

002116 

002116 

002120 

002120 



000000 

000000 

003 
003 

000000 
000000 

000000 

007206 

017320 

OOOOOO 

000000 

026702 

026610 

OOOOOO 

007222 

104035 

007176 

022350 

026600 

026514 

022342 

OOOOOO 

OOOOOO 

OOOOOO 



L$ENVI: 








* .WORD 





LJEXP1: 








* .WORD 





L$MREV: 








' .BYTE 


C$REVISI0N 




.BYTE 


C$EDIT 


L$EF; : 








.WORD 







.WORD 





L$SPC:: 








.WORD 





L$DEVP: 








' .WORD 


LSDVTYP 


L$REPP 








' .WORD 


L$RPT 


LSEXP4 








' .WORD 





L$EXP5 








* .WORD 





L*AUT: 








.WORD 


l..$AU 


L.$DUT; 








.WORD 


L$DU 


L$IUN: 








.WORD 





L$DESP 


• 






.WORD 


L$DESC 


L$LOAD 


• 






EMT 


EJLOAD 


L$ETP : 








.WORD 


LSERRTBL 


L$ICP: 








,WC D 


L$INIT 


L$CCP: 








.Wo^D 


L$Cl.EAN 


t.$ACP: 








.WORD 


L$AUTO 


l.$PRT: 








.WORD 


L5PR0T 


LSTEST 


; 






.WORD 





LSDl.Y ; 








. whpd 





L$HIM£ 


j ; 






.WORD 






\v\ 



PROGRAM HFAPt.R AND TAUt.fii 

DISPATCH TABLF. 

18^2 

18^5 

iiw 

18^6 

18^8 
189<) 



1900 



002124 

0021 24 
00212b 
002130 
002132 
002134 
00213b 
002140 
002142 
002144 
002146 
002150 
002152 
002154 
002156 
002160 
002162 
002164 
002166 
002 1 70 
002172 
002174 
002176 
002200 
002202 
002204 



000031 

026 714 
027220 
030144 
031326 
0324 14 
033674 
035154 
035720 
037076 
040216 
041076 
041674 
042776 
043702 
046404 
052510 
056536 
061070 
062124 
063254 
064500 
070704 
072532 
077110 
102105 
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.SBTTl. DISPATCH TABLE 

i • ♦ 

l THb DISPATCH TABLE CONTAINS THE STARTING ADDRESS U> EACH TEST, 
i IT IS USED Bt THE SUPERVISOR TO DISPATCH TO LACH TEST. 
t - - 

DISPATCH 25. 



.WORD 


25 


LJD1SPATCH:: 




. U JRD 


Tl 


.WORD 


T2 


.WORD 


T3 


.WORD 


T4 


.WORD 


T5 


.WORD 


T6 


.WORD 


17 


.WORD 


T8 


.WORD 


T9 


.WORD 


T10 


.WORD 


Til 


.WORD 


T12 


.WORD 


T13 


.WORD 


T14 


.WORD 


T15 


.WORD 


T16 


.WORD 


T17 


.WORO 


Tie 


.WORD 


T19 


.WORD 


T20 


.WORD 


T21 


.WORD 


T22 


.WORD 


T23 


.WORD 


T24 


*WQRD 


T25 



SfcQ 0040 
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SEQ 0041 



1908 

l'UO 
1^*11 
1912 
1^15 

1914 
1^15 
1^16 
1917 



1916 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
193^ 
193a 



002206 
00220b 
002210 
002210 

002210 
002212 
002214 
002216 
00222C 
002222 



002226 

002 2 30 
002230 



000010 



171000 
000000 
000200 
000000 
000000 
000003 

171400 
000400 



.SBTTL DEFAULT HARDWARE. P- TABLE 



THE DEFAULT HARDWARE P- TABLE CONTAINS DEFAULT VALUES OF' 
THE TEST -DEVICE PARAMETERS, THE STRUCTURE OF THIS TABLE 
IS IDENTICAL TO THE STRUCTURt OF THE HARDWARE P- TABLES, 
AND IS USED AS A "TEMPLATE" FOR BUILDING THE P-TABLES. 



BGNHW DFPTUL 



.WORD W1000 

.WORD 

.WORD PRI04 

.WORD 

. WORD 

. WORD 3 

.WORD K14G0 

.WORD 400 

ENDHW 



LlHU: : 
DFPTBL 



.WORD L10000 L5HW/2 



NO) 



MODE REGISTER ADDRESS 

VECTOR ADDRESS 

PRIORITi LEVEL 

LOOPED ? 

LOW LEVEL INPUT ? CO 

DEBOUNCE FOR DIGITAL LOOPBACK 

3-ALL, C-LOW, 1-NORMAL, 2-KIGH 

OTHER MODULE ADDRFSS 

OTHER MODULE VECTOR ADDRESS 



LlOOCOl 



PROGRAM HFAIHP AND TAOltb 
SOFTWARE P-TAHLt 



1940 
1^4 1 
1*42 

rw? 

1944 
194S 
194t> 
1^4 " 
1948 
1949 
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1950 

19S8 
19^9 
I960 
1961 
1962 
1963 
1964 
1965 



002230 
002230 
002232 
002232 



002232 
002234 
002236 
002240 
00224 2 

002244 
003244 



00000b 



000000 
000000 
17777? 
000000 
000000 



SEQ 0042 



.SBTTL SOFTWARE. * -TABLE 



I • ♦ 



THt SOFTWARE TABLE CONTAINS VARIOUS DATA USED Br THE 
PROGRAM AS OPERATIONAL PARAMETERS, THESE PARAMETERS ARE 
SET UP AT ASSEMBLY TIME AND MAY BE VARIED Bt THE OPERATOR 
AT RUN TIME, 



BGNSW SFPTBL 



LISW: : 
SFPTBL 



.WORD L10QQl-L*SW/2 



MANTST: j 


.WORD 





» 


MANIO: : 


.WORD 





1 


PAT1: : 


.WORD 


17/777 


J 


PAT2: j 


.WORD 





I 


QVP:: 


.WORD 





1 



ENDSW 



RUN MANUFACTURING TE5T5 ? ( * NO ) 

RUN LOOPBACK TESTS ? CO - NO) 

1ST PATTERN FOR DIGITAL LOOPBACK 

2ND PATTERN FOR DIGITAL LOOPBACK 
QUICK VERIFY ? CO * NO) 



L 10001 j 



I:- 4 
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,SBTTL. HARDWARE PARAMETER CODING SECTION 



SEQ 004 3 



196; 

19*8 
196* 
1970 
1971 
1*»V 
1973 
19 7* 
1975 
1976 
19.V 
1978 



1979 

1989 
1990 



1991 



1992 



1993 

1994 
1995 

1996 
1997 



199a 



1999 



002244 
002244 
002246 



002246 
r ?246 
002250 
002252 
002254 
002256 
002256 
002260 
002262 
002264 
002266 
002266 
002270 
002272 
C02274 
0022 76 
002300 
002300 
002302 
002304 
002306 
002306 
002310 
002310 
002312 
002314 
002316 
002316 
002320 
002320 
002322 
0C2324 
002326 
002 350 
002332 
002332 
002 3 34 
002336 
002340 
002 542 
002342 



000042 



000031 
002352 
000000 
177776 

001031 
002400 
000000 
0007 70 

002032 
002456 
000340 
000000 
000006 

003130 
002610 

1777// 

022044 

004130 
002751 
177777 

006024 

005052 
003077 
17777/ 
000000 

000003 

006031 
00323 7 
160000 
177/76 

0070&1 



, THE HARDWARE PARAMETER CODING SECTION CONTAINS MACROS 
l iHAT ARE USED BY THE SUPERVISOR TO BUILD P- TABLES. THE 
j MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE 
; INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE 
i MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS 
l WITH THE OPERATOR. 
t ■ - 



20$ j 



BGNHRD 



GPRMA 01,0,0,0, 177776, YES 



GPRMA G2, 2, 0,0, 770, YES 



GPRMD G3, 4, 0,340.0, 6, YES 



GPRMl. G4.6, l.YES 

XFFRI" 10* 

GPRML G14.10, -1,YES 

XKfcRT ?o% 

GPRMD (.15,12,0, 1.0.3.US 



GPRMA (,5,14,0, 160000 , 1 7 7 7 76 , YES 



GPRMA Gb, 16,0,0. 7J0, US 



L SHARD 



MODE ADDRESS 



WORD L10002-L SHARD/2 





.WORD 


TSCODE 




.WORD 


Gl 




.WORD 


T$LOLIM 




.WORD 


T5HILIM 


VECTOR 








.WORD 


TSCODE 




.WORD 


G2 




.WORD 


TSLOLIM 




.WORD 


TiHlLIM 


PRIORITY 








.WORD 


TSCODE 




.WORD 


G3 




.WORD 


340 




.WORD 


TiLOLIM 




.WORD 


TJHILIM 


LOOPED ? 








.WORD 


UCODE 




.WORD 


G4 




.WORD 


-1 


IF NOT, 1 


BRANCH 






.WORD 


TJCODE 


l.OWLEVEL 


INPUT ? 






.WORD 


TiCODE 




.WORD 


G1A 




.WORD 


1 


IF U.S. 1 


BRANCH 






.WORD 


T$CODE 


DEBOUNCE 


PERIOD 






.WORD 


MCODE 




.WORD 


G1V> 




.WORD 


- 1 




.WORD 


TSLOLIM 




.WORD 


T$MlL IM 


OTHER MODE ADDRESS 






.WORD 


T$CL\U- 




.WORD 


liS 




.WORD 


T$i 01. 1 M 




. WORD 


TJHIUM 


OTHER VECTOR ADORES 






.WORD 


UCUUt 



F4 
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002344 


003302 












002346 


oooooo 












002350 


000770 










2000 














2001 


002352 

002352 








10$ { 


ENDHRD 


2002 














2009 














2010 












.Nl.TSr 


2011 


002352 


115 


117 


104 


Git 


.ASCI* 


2012 


002400 


126 


105 


103 


G2: 


.ASCI/! 


2015 


002456 


120 


122 


111 


GJ: 


.ASCU 


2014 


002533 


012 


015 


050 




.APCi* 


2015 


002610 


111 


123 


040 


64 s 


.ASCII 


2016 


002673 


103 


101 


102 




.ASCII 


2017 


002744 


1.51 


105 


123 




.ASCI? 


2013 


002751 


114 


117 


127 


Gi4: 


.ASCII 


2019 


003031 


015 


012 


050 




.ASCI. 


2020 


003077 


104 


105 


102 


G15; 


.ASCII 


2021 


003166 


035 


060 


060 




.ASCI? 


2022 


003237 


117 


124 


110 


G5; 


.ASCI* 


2023 


003302 


117 


124 


110 


G6: 


.ASCII 


2024 


003361 


124 


131 


120 




.A'JCIZ 


2025 












.i isr 


2026 












.EVEN 



L 10002 5 



.WORD 
.WORD 
. WORD 



EVEN 



SEQ 0044 



G6 

ULOLIM 

TSHII.IM 



Bc.X 

/MODE REGISTER ADDRESS/ 

/VICTOR ADDRESS (FOR OUTPUT MODULES, TYPE "0")/ 

/PRIORITY LEVEL (TOR OUTPUT MODULES, TrPE "0")/ 

<12><15>/(F0R LSI WITH FIXED PRI. USE LEVEL 4 ONLY)/ 

/IS THIS MODULE CONNECTED TO ANOTHER VIA A LOOPBACK / 

/rABLE/<15><12>/(0NLY MANUFACTURING SHOULD ANSWER / 

/VESV 

/LOW LEVEL INPUT FOR DIGITAL INPUT LOOPBACK TESTS/ 

<-15><12>/CF0R OUTPUT LOOPBACK TYPE "N") / 

/DEBOUNCE PERIOD FOR DIGITAL INPUT LOOPBACK IESTS 0NLY/<15><12> 

/500US (0), 5MS CI), 10MS (2), OR ALL C3V 

/OTHER MODULE MODE REGISTER ADDRESS/ 

/OTHER MODULE VECTOR ADDRESS (IF OUTPUT MODULE. / 

/TYPE "0")/ 

BEX 



G4 
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202a 

202* 
2030 
2031 
2032 
2033 
2034 
2035 
203* 
203? 
JO 56 
2039 



.2040 
204* 
2050 



2051 
2052 

2053 
2054 



2055 



'056 



205/ 
2058 

2059 
2060 



*.'061 

2068 
2069 
20 70 
20/1 

we 

207'5 



003374 
003374 
003376 



003376 
003376 
003400 
003402 
003404 
003404 
003406 
003406 
003410 
003412 
003414 
003414 
003416 
003416 
003420 
003422 
003424 
003426 
003430 
003430 
003132 
003434 
003436 
003440 
003442 
003442 
003444 
003446 



003450 
003450 



003450 
003500 
00 35?? 
003604 



000025 



000130 
003450 
177777 

017044 

001130 
003500 
177777 

013044 

002032 
003533 
177777 
000000 
177777 

003032 
003604 
177777 
000000 
177777 

004150 
003656 
177777 



122 
122 

106 
123 



lr?5 

125 
111 
105 



.SQTTL SOFTWARE PARAMETER CODING SECTION 



5 THE SOFTWARE l-^RAMETER CODING SECTION CONTAINS MACROS 

; THAT ARC- USED uV THE SUPERVISOR TO BUILD P- TABLES. THE 

} MACROS ARE Mi EXECUTED AS MACHINE INSTRUCTIONS BUT ARE 

; INTERPRETED flY THE SUPERVISOR AS DATA STRUCTURES. THE 

5 MACROS ALLOW Tl-E SUPERVISOR TO ESTABLISH COMMUNICATIONS 

; WITH THE OPERATOR, 



BGNSFT 

GPRML G10.0, l.YES 

X^F.RF ;.0J 

GPRML Cill, 2,-1, YES 

XFERF 1.0$ 

GPRMD G 12, 4,0, -1,0, 1777 77, YES 



10$: 



116 UlO 

lift Gil 

122 G12 

103 G13 



.WORD L1O0O3-L5S0FT/2 



CPRMD 013,6,0, -I, 0,177777, tES 



GPRML 016,10, -I, YES 

.LVf-N 
ENDSF T 



L$SOFT :: 




MANUFACTURING TESTS ? 




.WORD 


T$CODE 


.WORD 


G10 


.WORD 


-1 


IF NOT, BRANCH 




.WORD 


UCODE 


MANUFACTURING I/O TESTS ? 


.WORD 


TSCODE 


.WORD 


Gil 


.WORD 


-1 


IF NOT, BRANCH 




.WORD 


TSCODE 


LOOPBACK PATTERN 1 




.WORD 


T$CCDE 


.WORD 


G12 


.WORD 


-1 


.WORD 


TSLOLIM 


.WORD 


TSHILIM 


LOOPBACK PATTERN 2 




.WORO 


T$CODE 


.WORD 


G13 


.WORD 


-1 


.WORD 


T$LOLIM 


.UuhD 


T$HILIM 


QUICK VERIFY MODE ? 




.WORD 


TSCODE 


.WORD 


Gle> 


.WORD 


-1 



L 10003; 



.EV.EN 



.Nl 1ST •:* X 

.ASCI/ -':n:N MANUFACTURING TESTS' 

.A'H:!/ ^RUN LOOPBACK AND I/O TESTSs 

.ASCI/ /FIRST PATTERN ^ OR DIGITAL LOOPBACK TESTS' 

.ASCI/ /SECOND PATTERN FOR DIGITAL LOOPBACK TESTS 



PROGRAM HKADER AND TABUS MACRO Ml POO 

SOFTWARE PARAMETER COO IMG SF.CTIOM 

20/4 0036b6 121 125 111 Ulfci 

2075 

20 76 

20 7 7 

20 >> 003700 ENUMOD 

2080 









H4 


26 


•OCT -83 


V'm?.?. 


PAGE 19-1 




ASCl/ 
,1-1'ir 
.EVEN 


'QUICK 


VERIFY MODE/ 



SEQ 0046 



4 



I'll OBAi ARFAS MACRO Ml 200 26 OCT -83 15:22 PAGE 20 
SOFTWARE PARAMETER CODING SECTION 



SEQ 004 7 



003700 



20^3 

2121 
2131 
j 132 

2155 
2134 
213S 

213^ 
2137 

;-:i38 

2153 

2154 003700 



100000 
040000 
020000 
010000 
004000 
002000 
001000 
000400 
000200 
000100 
000040 
000020 
000010 
000004 
000002 
000001 

001000 

000400 
000200 
000100 
000040 
000020 
000010 
0000C4 
000002 
000001 



000040 
00003/ 
0000 So 
0000 J c j 
000034 



000 '440 



T ITl_L GLOBAL AREA:; 

SBTTL GLOBAL EQUATES SECTION 



R'SNMOD 



THE GLCHML UUUAfhl) SECTION CONTAINS PROGRAM EQUATES THAT 
ARE USED IN MOttt THAN ONE TEST. 



EQUALS 



i BIT DIFlNr TONS 


BH15-- 


1 OOOf'O 


BIT14-- 


40000 


BIT13-- 


cVOO) 


BIT12-- 


10000 


BITS.1-- 


4000 


BITJLO-" 


2000 


BIT09-.* 


1000 


BII08-- 


•" >0 


BIT07-- 


•:*oo 


BIT06-- 


100 


BIT05*» 


40 


BIT04*- 


rO 


UIT03»- 


10 


BIT02-- 


4 


BIT01-- 


2 


BITO0-* 


1 


BIT9»* 


HI TO 1 * 


BIT8-- 


BITOP 


B X T / » - 


Biro? 


dI T 6«- 


BiTOt 


bits-* 


B1T0S 


BIT4-- 


B 1 T 04 


BITS-- 


BJT03 


KIT2^ 


BIT02 


BIT1-- 


RITOL 


BIT0-- 


BTTOO 


{ EVENT 


i LAG OL' IN! i IONS 


i EF32:EF17 RESERVED FOR SUPERVISOR \0 PROGRAM 


ri . S TAf? r - - V. 


FF .RF'jT 


/ Rl M 


\t .CONTINUE* 5 ' M\ 


FK.NtW- 


• 2'J, 


H.PWR' 


2H. 



COMMUNICATION 

START COMMAND WAS ISSUEO 
R F ' . T AR T C OMMAND WAS J S l ji. 'F 
CONTINUt COMMAND WAS ISm.'K) 
A New PASS HAS BEFN MAR ! t 
A POWER f- AIL /POWER UP OCCURRED 



PRIORI Tf I EVEL DH1NIT10NS 
PR107" 340 



J4 



I'll OIlAi ARIA; MACRO N1200 26 OCT -83 15:22 PAG: 20-1 

GLOBAL. EQUATES St'CUON 



O0O500 
000240 
000? 00 
000140 
000100 
000040 
000000 



000004 
000010 
000020 
000040 
000100 
000200 
000400 
001000 
002000 
004000 
010000 
020000 
040000 
100000 



SEQ 0048 



215S 

21 So 

2is": 
2i'.w 
2159 



171000 
171770 



PRIOh-* 


;.. ■ 






PRIO 11 -** 


*'' v' 






PK»0<< - 


^ 






PRtOi- « 


140 






PtfK," ■■ 


l.-)0 






PH10l-» 


*' 






Pr?100"" 


r 






jOPERAT l 


'N FLAG e 


JTTi 




EVl > 


4 






L01 ■■= 


10 






ADR ' • 


2u 






IOU-- 


40 






ISR-* 


100 






UAM»- » 


200 






BOF - - 


400 






PNT- » 


1000 






PKf *' 


2000 






IXI '*' 


4000 






TBfc«* 


■.0000 






IF.'>- 


iWH) 






l oe. - * 


■TOCa-0 






HUE * * 


l 00000 








i \<JTA-« 


in 000 


; » IPliT STANDAH 




I- NO- J 


l/i / 'u 


; LAST STANDARD 


♦ 


NB. SEE 


ALSO MESSAGE 


"NQDEV" BELOW, 



I IOV/ 1AV H ADDRESS 
IDV/1AV-11 ADDRESS 



I<4 



HAi. P 


ft I' AS 


MACRO Ml 200 


BAl. DATA SECTION 


2161 






2162 






2163 






2164 






ribs 






2 Ib6 






0167 






2168 


003 7C0 


000000 


2169 


003 702 


000000 


2170 


003704 


000000 


an 


003706 


000000 


2172 


003/10 


000000 


2173 


003712 


000000 


2174 


003714 


000000 


21 7b 


003716 


000000 


2176 


003 72H 


000003 


2177 


003722 


000000 


217a 


003724 


000000 


2179 


003 726 


000000 


2180 


003730 


000000 


2181 


003732 


000000 


2182 






2183 


003734 


1 00000 


2184 


003736 


100000 


2185 


003740 


100000 


2186 


003742 


100000 


2187 


003744 


100000 


2188 


003746 


100000 


2189 


003/50 


100000 


2190 


003752 


100000 


2191 


003754 


100000 


2192 


003 756 


100000 


21 9!5 


003/60 


100000 


2194 


003762 


100000 


2195 


003764 


100000 


2196 


003766 


100000 


2197 


0037 70 


100000 


2198 


003772 


100000 


2199 






2200 


003? 74 


000000 


2201 


0037/6 


000000 


2202 


004000 


000000 


2203 


004002 


000000 


2204 


004004 


000000 


2205 


004006 


000000 


2206 


004010 


000000 


220/ 


004012 


000000 


2 :> 08 


004014 


000000 


'209 


004016 


000000 


2210 


004020 


000000 


2211 


004022 


000000 


2212 


004024 


000000 


2213 


004026 


000000 


2214 


004030 


000000 


2215 
2216 


004032 


000000 



26 -OCT -83 15; 22 PAGE 21 



SEQ 0049 



.5BTTL GLOBAL DATA SECTION 



THL GLOBAl DATA SECTION CONTAINS DATA THAT ARt USED 
IN MORE THAN ONE TEST. 



NOD 

DAT 

C5A 

CSB 

VEC 

PRIO 

COND 

l.OWLVL 

DBOUNC 

OTHMOD 

1THDAT 

OTHCSA 

OTHCSB 

OTHVEC 

ECNT-: 



GPADD: j 



.WORD 





j MODE REGISTER ADDRESS 


OF CURRENT UUT 


.WORD 





i DATA REGISTER ADDRESS 


OF CURRENT UUT 


.WORD 





i CSR REGISTER A ADDRESS 


OF CURRENT UUT 


.WORD 





l CSR REGISTER B ADDRESS 


OF CURRENT UUT 


.WORD 





i VECTOR ADDRESS OF CURRENT UUT 


.WORD 





j PRIORITY L 


EVEL OF CURRENT UUT 


.WORD 





; SET IF 


UUT 


IS CONNECTED TO 


ANOTHER 


.WORD 





; LOW LEVEL 


FOR DIGITAL 


INPU1 


r LOOP HACK 


.WORD 


3 


{ DEBOUNC PERIOD FOR DIGITAL 


INPUT LOOPB. 


.WORD 





i OTHER 


MOPULE MODE REGISTER 


ADDRESS 


.WORD 





{ OTHER 


MODIJLE DATA REGI 


STER 


ADDRESS 


.WORD 





; OTHER 


MODULE REGISTER 


A ADDRESS 


.WORD 





5 OTHER 


MODULE REGISTER 


B ADDRESS 


.WORD 





j OTHER 


MODULE VECTOR ADORE S c 


» 


.WORD 


100000 


; PRRGR 


COUNT FOR 


UUT 


- BI1 


r lb IS SET TO 


.WORD 


100000 


j FRROR 


COUNT FOR 


UUT 1 


- FLAG NOT TESTED. 


.WORD 


100000 


i ERROR 


COUNT FOR 


uur 2 






.WORD 


100000 


i ERROR 


COUNT FOR 


UUT 3 






.WORD 


100000 


i ERROR 


COUNT FOR 


UUT 4 






.WORD 


100000 


1 ERROR 


COUNT FOR 


Wl 5 






.WORD 


100000 


1 ERROR 


COUNT FOR 


uur 6 






.WORD 


100000 


j ERROR 


COUNT FOR 


UUT / 






.WORD 


100000 


1 ERROR 


COUNT FOR 


UUT 8 






.WORD 


100000 


s ERROR 


COUNT FOR 


uur 9 






.WORD 


100000 


1 ERROR 


COUNT FOR 


UUT 1C 


) 




.WORD 


100000 


j ERROR 


COUNT FOR 


UUT 11 






.WORD 


100000 


; ERROR 


COUNT FOR 


UUT 12 




.WORD 


100000 


j ERROR 


C0UN1 FOR 


uur j. 3 




.WORD 


100000 


j ERROR 


COUNT FOR 


uur 14 






, WORD 


100000 


i ERROR 


COUNT FOR 


UUT 1< 


) 




.WORD 





5 PARAMETER 


ADDRESS FOR 


UNIT 





, WORD 





t PARAMETER 


ADDRESS FOR 


UNIT 


1 


. WORD 





j PARAMETER 


ADDRESS FOR 


UNIT 


1 

c. 


.WORD 





{ PARAMETER 


ADDRESS FOR 


UNIT 


3 


, WORD 





l PARAMETER 


AODRE 


,\> FOR 


UNIT 


4 


. WORD 





{ PARAMETER 


ADDRE 


3S FOR 


UNIT 


5 


.WORD 





t PARAMETER 


ADDRE 


iS FOR 


UNIT 


6 


. WORD 





1 PARAMETER 


ADDRESS FOR 


UNIT 


/ 


.WORD 





j PARAMETER 


ADDRESS FOR 


UNIT 


8 


.WOK I) 





i PARAMETER 


ADDRE 


jS FOR 


UNI! 


<) 


.WORD 





; PARAMETER 


ADDRESS FOR 


UNIT 


10 


. WORD 





j PARAMETER 


ADDRESS FOR 


UNIT 


11 


.WORD 





t PARAMETER 


ADDRESS FOR 


UNI r 


12 


.WORD 





i PARAMETER 


ADDRESS FOR 


UNIT 


13 


.WORD 





; PARAMf 


.TER 


ADDRE 


SS FOR 


UNIT 


14 


.WORD 





; PARAMETER 


ADORE 


;s for 


UNIT 


15 



2217 004024 



DROPEDj 



.Bl.KH 16, 



j UNIT DROPPED FLAGS 



1.4 



GLOBAL AREAS 



MACRO M1JOO 26-0CT-83 IS: 22 PAGE 2i-l 



GLOBAL DATA SFCTION 



2219 
2220 

C- <--«-. L 

ttLC 
i_ t_. i.. M 

2226 
222 7 
L'22« 
2229 
2250 
2251 
2232 
2253 
2254 
2235 
223*> 
225? 
2256 
2259 
2240 
224 1 
224? 
2243 
2244 
2245 
2246 
224? 
2245 
2249 
2250 
2251 
2252 
225 3 
2254 
2255 
225* 

225 ' 
2258 
225* 
2260 
2261 
226 t ' 

226 5 
2264 
2265 
22o6 
226 V 
2268 
226^ 

; j ,} /o 

..'2/1 



004054 
004056 



004062 
004 0(»<; 
004066 

004070 

004072 
0040/4 
004076 
004100 
004102 
004104 
004106 
004110 
004112 
004114 
004116 
004120 
004122 
004124 
004126 

004130 

004132 



000000 
000000 



004060 000000 



000000 
000000 
000000 

000000 
000000 
000000 

001 00 

On * 

Go 

0000 - 

OOOOOu 

000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 

000000 



TSTFIG 
TSUFLG 

NXMFLG 



GOOD 
BAD: 
SFI: 



LOPFLG 



WORD 
WORD 



WORD 



WORD 





WORD 





WORD 





WORD 





WORD 





WORD 





WORD 





WORD 





WORD 





WORD 





WORD 





WORD 





WORD 





WOfiO 





WORD 





WORD 





WORD 





WORD 





WORD 





WORD 





WORD 






LOTFl.A 
CONMSK 



j LOW BYTE IS DEVICE CODE 



SEQ 0050 



j CLEARED AT 

j SET IF ANY 

j CLEARED AT 

; SET IF ANY 



START OF EACH PASS 
TEST IS SELECTED 
START OF EACH UNIT'S 
TEST IS SELECTED 



PASS 



I SET IF NXM TRAP OCCURS 

I EXPECTED CONTENTS 

; ACTUAL CONTENTS 

I FLAG TO FORCE ERROR PRINTOUTS 



J 


SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 





! 


SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 


1 


1 


SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 


2 


1 


SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 


3 




SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 


4 




SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 


5 




SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 


6 


{ 


SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 


/ 


1 


SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 


8 


» 


SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 


9 


t 


SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 


10 


» 


SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 


11 


• 


SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 


12 


J 


SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 


13 


i 


SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 


14 


I 


SET 


IF 


LOOP 


CHECK 


ROUTINE 


CALLED 


FOR 


UNIT 


15 



BIT 





i!; 


SET 


IF 


UUT 


IS 


BIT 


1 


IS 


SET 


IF 


UUT 


IS 


BIT 


? 


IS 


SET 


IF 


UUT 


IS 


BIT 


3 


IS 


SET 


IF 


UUT 


IS 


BIT 


4 


IS 


SET 


IF 


UUT 


IS 



SET RY INIT CODE IF LOOP ON TEST IS SELECTED 

TEST CONTROL MASK SET UP By INIT CODE 

DIGITAL INPUT 
DIGITAL OUTPUT 
ANALOGUE INPUT 
ANALOGUE OUTPUT 
NONE OF THE 

} ABOVE 

; BITS 5, 6 AND 7 ARE UNUSED 

j BIT 8 IS ALWAlS SIT TO SELECT BASIC 
j INTERNAL LOGIC TESTS 

j BIT 9 SET TO SELECT FIELD INPUT /OUTPUT 
; TESTS 

? BIT 10 IS SET IF LOOPBACU TESTING IS 
j SHECTED AND ALLOWED FOR CURRENT tin! 

; BIT II IS SET IF MANUJ- AC TURING LOOPtJACK 
; AND INPUT /OUTPUT TESTS ARE SELECTED 

; BIT 12 IS SL T IF A SPECU ICAl.Ll 
s SR ICTABiE TEST IS CHOSEN 



22?4 



\ BITS 13, 14 AND lb ARE UNUSED 



M4 



GLOHAt ARIAS 


MACRO M1200 


C'-OBAl DATA SECTION 


22 ;s 






2276 


004134 


000000 


2?. 77 

-\ -\ ■■* a 

lit- 1 O 

2279 


004136 


000000 


004140 


000000 


2280 






2281 






2282 






2283 


004142 


000000 


2284 


004144 


000000 


2285 


004146 


000010 


2286 


004150 


000000 


228? 


004152 


000000 


2288 


004154 


000020 


2289 


004156 


000003 


2290 


004160 


000500 


2291 


004162 


000020 


2292 


004164 


007777 


2293 


004166 


000001 


2294 


004170 


000012 


2295 






2296 






22^7 






2298 






2299 






2300 






2301 


004172 


000 


2302 


004173 


001 


2303 


004 174 


013 


2304 


004175 


025 


2305 






2306 






230 : 






2308 
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SEQ OObl 



MODt : j 
GAIN: : 



.WORD 
.WORD 



j MODE FOR DIGITAL/ANALOGUE CONVERSIONS 
: GAIN FOR DIGITAL/ANALOGUE CONVERSIONS 



PADD:: .WORD ; ADDRESS OF PROMPT FOR DECIMAL INPUT ROUTINE 

5 THE FOLLOWING EQUATES ARE ONLY USED IN THE TESTS 



ANSj : 

ITRCNT 

ITRDEF 

INTFLA 

INTFL2 

CYCLE: 

CYCLLS 

CrCRAD 

LLWC: : 

REDTIM 

0UTDE1 

0UTDE2 



WORD 





WORD 





WORD 


10 


WORD 





WORD 





WORD 


20 


WORD 


3 


WORD 


500 


WORD 


16. 


WORD 


7777 


WORD 


1 


WORD 


12 



j TEMPORARY STORE FOR MANUAL INPUTS 
i ITERRATION COUNTER 
; ITERRATION DEFAULT 

{ DONE INTERRUPT FLAG 

j ERROR INTERRUPT FLAG 

5 CYCLE COUNTER FOR PA- TERN PAIP LOOPBACK 

s cycle counter for lls and sliding tests 

j CYCLE COUNTER FOR RANDOM LOOPBACK TFSTS 

} INPUT MODULE LOW LEVEL WAIT VALUE (10MS) 

5 READY TIMEOUT COUNTER 

5 OPTO OUTPUT DEBOUNCE WAIT VALUE 

: RELAY OUTPUT DEBOUNCE WAIT VALUE 



THE FOLLOWING TABEL GIVE THE LOAD VALUE OF HOW OFTEN THE 500 US 
WAIT LOOP WILL BE EXECUTED. 

THE TABLE IS FOR DIGITAL INPUT MODULES ONLY AND WILL BE USED IN THE 
DIGITAL INPUT LOOPBACK TESTS. (TEST 8,10,12) 



DBTA8;: 



.BVTE 

.BYTE 
.BYTE 
.BYTE 

.EVEN 




1 

11 
21 



I DUMM1 LOCATION FOR USE OF R5 

: VALUE FOR INPUT MODULE DF.B , 500US 

j VALUE FOR INPUT MODULE DEB. 5MS 

t VALUE FOR INPUT MODULE DEB. 10MS 



N4 



GLOBAt ARFAS MACRO M1200 26 -OCT -83 15:22 PAGE 22 

GLOBAL DATA SECTION 



SEQ 0052 



2310 
2311 

2312 
2313 
2314 

2315 
2316 
231? 
2318 
2319 
2320 
2321 
2322 
2323 
2324 
2325 
2326 
232/ 
2328 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336 
233? 
2338 
2339 
2340 
2341 
2342 



000012 .RADIX 10 

.NL1ST BEX 

ANALOGUE/DIGITAL CONVERSION 

VOLTAGE UNIPOLAR TABLE MODE 

BITS 11 10 9 8 

004176 011610 004704 002342 VUPTABs: 5000,2500-1250, 625, 

004226 000000 000000 000000 0, 0, 0, 0, 

004256 004704 002342 001161 2500,1250, 625, 312, 

004306 000000 000000 000000 0, 0, 0, 500, 

004336 001750 000764 000372 1000, 500, 250, 125, 

004366 000000 000000 000000 0, 0, 0, 0, 

004416 000764 000372 000175 500, 250, 125, 62, 

004446 000000 000000 000000 0, 0, 0. 500, 

001476 000372 000175 000076 250, 125, 62. 31. 

004526 000000 000000 000764 0. 0, 500, 250, 

00455o 000144 000062 000031 100. 50, 25. 12, 

004606 000000 000000 000000 0, 0, 0, 500, 

004636 000062 000031 000014 50. 25, 12. 6, 

004666 000000 000000 000764 0, 0, 500, 250, 

004716 000031 000014 000006 25, 12, 6, 3, 

004746 000000 000764 000372 0. 500, 250, 125, 



TABLES USED BY 


ROUTINES ( 


DACON 


AND 


ftDCQN 


. 






CO 


-10V) 




















7 


6 


5 


4 


3 


2 


1 











312, 

500. 


156, 

250, 


78, 
125, 


39, 
63, 


19, 

531, 


9, 

766, 


4, 
883, 


2 
441 


J 


MV 
UV 


G-n 


156, 

250, 


78, 
125, 


39, 
63, 


19, 

531, 


9, 
766, 


4. 
883, 


2, 
441, 


1 
221 


« 
• 


MV 
UV 


G = 2 


62. 

500, 


31. 

250, 


15. 
625, 


7, 
813. 


906*, 


1. 

953, 


0, 
977. 



488 


• 


MV 
UV 


G*5 


31, 
250, 


15, 
625, 


7, 
813, 


3, 
906. 


1. 
953, 


o, 

977, 


o, 

488, 



244 




MV 
UV 


G»10 


15. 
625, 


7. 
813, 


3. 
906, 


1, 
953, 


0. 
977, 


0. 
488, 


0. 
244, 




122 


* 
> 


MV 
UV 


G = 20 


6, 
250, 


3. 
125, 


1. 
563, 


0, 
781, 


0, 
391, 


0, 
195, 


0, 
98. 



49 


• 


MV 
UV 


G = 50 


3. 
125, 


1. 

563, 


0, 
781, 


0, 
391, 


0, 
195. 


0, 
98, 


0, 
49, 



24 


» 

• 


MV 
UV 


G=100 


1. 

563, 


0, 
7*1. 


0, 
391, 


0, 
195, 


0, 
98, 


0, 
49, 


0. 
24, 



12 


» 

• 


MV 
UV 


G = 200 



BIS 
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GLOBAL DATm SECTION 



SF.Q 0053 



J? 54 4 

23 AH 
J? 54c 
234? 
2348 
2349 
2350 
2351 
2352 
2553 
2354 
2355 

2357 

2358 

2359 
2360 
2361 
2362 
2363 
2364 
2365 
2366 
2367 
2368 
2369 
23 70 
25"! 



004 7 76 
005026 

005056 
005106 

005156 
005166 

005216 
005246 

005276 
005326 

005356 
005406 

0054 36 
005466 

005516 
005546 



(VOLTAGE: BIPOLAR TAOLt ( 

I BITS 11 10 9 

025420 011610 004 704 VBPTAB: t 10000,5000, 2500, 

000000 000000 000000 0, 0, 0, 

OlltlO 004704 002342 5000,2500,1250, 

000000 000000 000000 0, 0, 0, 

003 720 001750 000 764 2000,1000, 500, 

000000 000000 000000 0, 0, 0, 

001750 000 764 000372 1000, 500, 250, 

000000 000000 000000 0. 0. 0, 

000764 000372 000175 500. 250, 125, 

000000 000000 000000 0. 0, 0, 

000310 000144 000062 200, 100, 50, 

000000 000000 000000 0, 0, 0, 

000144 000062 000031 100, 50, 25, 

000000 000000 000000 0, 0, 0, 

000062 000031 000014 50, 25, 12. 

000000 000000 000764 0, 0, 500, 



-10 - 

8 

1250. 
0, 

625, 

0, 

250, 
C. 

125. 

0, 

62, 

500, 

25. 

0, 

12. 

500, 

6, 
250, 



»iOV) MOOt 1 

7 6 5 4 3 

625, 312, 156. 7ft, 39, 

0, 500, 250, 125, 6 , 

312, 156, 78, 39, 19, 

500, 250, 125, 63, 531. 

125, 62, 31, 15, 7. 

0. 500, 250, 625, 813, 

62. 31. 15, 7, 5, 

500, 250. 625. 813, 906, 

31, 15. 7, 3. 1. 

250, 625. 813, 906. 953, 

12. 6. 3. 1. 0. 

500, 250, 125, 563, 781, 

6, 3, 1, 0, 0, 

250, 125, 563, 781, 391, 

3, 1, 0, 0, 0, 

125, 563, 781, 391, 195, 



19. 

531, 

9, 
766, 

3, 

906, 

1. 

953. 

0, 
"77, 



1 

9, 
766, 

4, 
083, 

1, 
953, 

0, 
977. 

0, 
408, 





4 
883 

2 

441 


97/ 


488 


244 



0. 
391. 


0. 
195, 




98 


, MV G*50 

\ UV 


0, 
195. 


0. 
98, 



4'? 


, Mv G*100 

5 UV 


o, 

98, 


0. 
49, 



24 


> MV G-200 
J UV 



MV G-l 

UV 

MV G-2 
UV 

MV G'?j 

UV 

MV G-10 

UV 

MV G-20 

UV 



C!^ 



IU. ORAi ARt AS 



MACRO MiJOO 2t> OCT-83 15 {22 PAlU 24 



GLOBAL DATA SECTION 

23 73 

23 74 

2375 

2376 

2377 005576 023420 011610 004704 

23 78 005626 000000 000000 000000 

^379 

2380 005656 011610 004704 002342 

2381 005706 000000 000000 000000 
^38 •* 

2383 005736 003 720 001750 000764 

2384 005766 000000 000000 000000 
2385 

2386 006016 001750 000764 000372 

238 7 006046 000000 000000 000000 
2388 

2389 006076 0007*4 000372 000175 

2390 006126 000000 OOOCOO 000000 
2391 

2392 006156 000310 000144 000062 

2393 006." 96 000000 OOOOOO 000000 
2394 

2395 006236 000144 000062 000031 

2396 006266 OOOOOO OOOOOO OOOOOO 
2397 

2398 006316 0C0O62 000031 000014 

2399 006346 OOOOOO OOOOOO 000764 
2400 



j BITS 
IOTABi 



0-20 


MA TAI 


3Lf: 


MODE 


2 




















11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 









10000, 

o, 


5000, 
0, 


2500, 
0, 


1250, 
0, 


625, 
0, 


312, 
500, 


156, 
250, 


78. 

125, 


39, 
63, 


19, 

531. 


9, 

766, 


4 

883 


UA 
NA 


G-l 


5000, 

o, 


2500, 
0, 


1250, 
0, 


625, 
0, 


312, 
500, 


156, 

250, 


78. 

125, 


39, 
63, 


19, 
531. 


9, 
766. 


4, 
883. 


2 

441 


UA 
NA 


G*2 


2000, 
0, 


1000, 
0, 


500, 
0, 


250, 



125, 

0. 


62, 
500, 


31. 
250, 


15, 
625, 


7. 
813, 


3, 
906, 


1. 

953, 



977 


MA 
NA 


G-5 


1000, 

0, 


500, 
0, 


250, 
0, 


125, 
0, 


62, 

500, 


31. 

250, 


15, 
625, 


7. 
813, 


3, 
906, 


1, 
953, 


0. 
977, 



488 


UA 
4A 


G-10 


500, 
0, 


250. 
0, 


125, 
0, 


62, 
500, 


31, 
250, 


15. 

625, 


7, 
813, 


3, 
906, 


i. 

953, 


0. 
977, 


0, 
488, 



244 


t UA 
t NA 


G"20 


200, 
0, 


100, 
0, 


50, 
0, 


25, 
0, 


12. 

500, 


6, 
250, 


3. 

125. 


1. 

563, 


0, 
781, 


0. 
391, 


0. 
195, 



98 


i UA 
1 NA 


G«50 


100. 

o, 


50, 

o. 


25, 
0. 


12, 
500, 


6, 
250, 


3, 
125. 


1. 

563, 


0, 
781, 


0, 
391, 


0, 
195, 


0, 
98, 



49 


, UA 
I NA 


G'100 


50, 
0, 


25, 
0. 


12, 

500, 


6, 
250, 


3. 
125 ♦ 


1, 

563, 


0, 
781, 


0, 
391, 


0, 
195, 


0, 
98. 


0. 
49, 



24 


5 UA 
\ NA 


G-200 



S6.Q 0054 



l)!S 



GLOBAL ARMS MACHO M1200 26 OCT 63 15;22 PAtit 2S 

GLOBAL DATA SECTION 



2402 










































2405 
2404 
24 OS 










S CURRENT 4 - ; 


20 MA 


TABLE 


: (MODE 3) 






























1 BITS 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 











2406 










































240? 


006376 


017500 


007640 


003720 


14 TAB? s 


8000,- 


4000, 2000, 1000, 


500, 


250, 


125, 


62, 


31. 


15, 


7, 


3 


, 


UA 


G-l 


2408 


006426 


000000 


OOOOOO 


OOOOOO 




o, 


o, 


0, 


0. 


0. 


o. 


0. 


500, 


250. 


625, 


813, 


906 


» 


NA 




2409 










































2410 


006456 


007640 


003720 


001750 




,000 ,< 


2000,: 


LOOO, 


500, 


250, 


125, 


62. 


31, 


15. 


7. 


3. 


1 


, 


UA 


G*2 


24U 
2412 
2413 


006506 


000000 


OOOOOO 


OOOOOO 




0. 


0, 


0, 


0, 


0, 


0, 


500, 


250, 


625, 


813, 


906, 


953 


: 


MA 




006536 


003100 


001440 


000620 




1600, 


800, 


400, 


200, 


100, 


50. 


25, 


12. 


6, 


3. 


I, 





, 


UA 


Ci»5 


2414 


0C6566 


000000 


OOOOOO 


OOOOOO 




0, 


o, 


o, 


0, 


0, 


o, 


0, 


500, 


250, 


125. 


563, 


781 


t 


NA 




2415 










































2416 


006616 


001440 


000620 


000310 




800. 


400. 


200, 


100, 


50, 


25, 


12, 


6. 


3, 


1. 


0. 





} 


UA 


G-10 


2417 


006646 


OOOOOO 


OOOOOO 


OOOOOO 




0, 


o, 


0, 


0, 


0, 


0, 


500, 


250, 


125, 


563, 


781, 


390 


, 


NA 




2418 










































2419 


006676 


000620 


000310 


000144 




400, 


200, 


100, 


50, 


25, 


12, 


6, 


3. 


1# 


0, 


o. 





i 


UA 


G*20 


2420 
2421 
2422 


006726 


OOOOOO 


OOOOOO 


OOOOOO 




0, 


o. 


0, 


0. 


0, 


500, 


250, 


125, 


563, 


70i, 


390, 


195 


• 


NA 




006756 


000240 


000120 


000050 




160, 


80, 


40, 


20, 


10, 


5. 


> 


1, 


0, 


o, 


0, 





i 


UA 


G-50 


2423 


007006 


OOOOOO 


OOOOOO 


OOOOOO 




0, 


0, 


0, 


0, 


0. 


0, 


500, 


250, 


625, 


313, 


156, 


78 


I 


NA 




2424 










































2425 


007036 


000120 


000050 


000024 




80, 


40, 


20, 


10. 


c 


2, 


1. 


o. 


0. 


0, 


0, 





t 


UA 


G-100 


2426 


007066 


OOOOOO 


OOOOOO 


OOOOOO 




0. 


0. 


0, 


0. 


0. 


500, 


250. 


625 . 


313 , 


156, 


70. 


39 


. 


NA 




2427 










































2428 


007116 


000050 


000024 


000012 




40, 


20, 


10, 


5. 


2. 


1. 


0, 


0, 


0. 


0. 


0. 





• 


UA 


G*200 


2429 


007146 


OOOOOO 


OOOOOO 


OOOOOO 




0, 


0, 


o, 


o, 


500, 


250, 


625, 


313, 


156, 


78, 


39, 


20 


, 


NA 




2430 










































2431 










































24 32 




000010 








.RADIX 


8 




























2433 












♦ LIST 


BEX 





























SEQ 0055 



GLOBAL ARMS 



MACHO N1200 £6 -OCT -83 15*22 PAGfc 26 



GLOBAL DATA SECTION 



E5 



SEQ 0056 



2435 
2448 
2449 



00717b 
00 7176 
007L76 
007200 
00 7202 
007204 



000000 
000000 
000000 
000000 



ERHTBL 



UfcRRTBL:: 



ERRTYP: 


: .WORD 





ERRNBR: 


t .WORD 





ERRMSG: 


: .WORD 





ERRBLK: 


i .WORD 






F5 



GLOtfAl ARIAS MACRO M1200 

GLOBAL TEXT SECTION 



2451 

24 52 
2453 

2454 

2455 

2456 

245? 

2453 

245^ 

2460 

2461 

24o2 

2463 

2464 007206 
00 7206 
007206 



2t>- OCT 83 lb $ 22 PAGE ?/ 



Ill 



104 



126 



IC/ 



2465 

2471 

2472 

2473 

2474 007222 
007222 
007222 



111 



104 



126 



2475 

2432 

2433 

2484 

2485 

2486 

2497 

2498 007250 

2499 

2500 

2501 

2502 



045 



116 



SEQ 0057 



.SBTTL GLOBAL TEXT SECTION 



; *♦ 



i THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS, 
; MESSAGES, AND ASCII INFORMATION THAT ARE USED IN 
; MORE THAN ONE TEST, 



.NLIST BEX 



NAMES OK DEVICES SUPPORTED BY PROGRAM 
DEVTYP <1DV\IAV-11> 



LSDVTYP: ; 



.ASCIZ 
.EVEN 



/IDVMAV-U/ 



TEST DESCRIPTION 
DESCRIPT 



<IDV\IAV-U DIAGNOSTIC 



LSDESC; 



.ASCIZ 
.EVEN 



/IDVMAV-U DIAGNOST 



i FORMAT STATEMENTS USED IN PRINT CALLS 

045 NQDEVt: .ASCIZ \«N*A*** NO DEVICES FOUND IN RANGE 171000 TO 171770 *+**N\ 

.LIST BEX 

.EVEN 



G5 



GLOBAt ARC AS MACRO M1200 £6 -OCT -83 15si?i? PAGE 28 
GLOBAL ERROR REPORT SECTION 



2M1 
2512 
2513 
2514 
2515 
2516 
2517 
2518 
2519 
2535 
2536 

2537 



2538 
2539 



2540 
2541 
2542 

2543 



2544 
2545 



2546 
2547 

2548 



.'549 
2550 



007112 

007342 
00 7342 
007342 
007346 
00 7352 
007356 
007 362 
007364 
007366 
007372 
007376 
007376 
007376 



007400 
007400 
007400 
007400 
007404 
007410 
007414 
007420 
007424 
007426 
007430 
007434 
007440 
007440 
007440 

007442 
007442 
Ot 7442 

007442 
007446 
00 7452 
00 7456 
007460 
007462 
00 7466 
0074/2 
00 74/2 
Q07472 



013746 
013746 
0127-16 
012746 
010600 
104414 
062706 
004737 



104423 



017746 
013746 
013746 
012746 
012746 
010600 
104414 
062706 
004737 



104423 



017746 
012746 

012746 
010600 
104414 
062 706 
004737 



104423 



004064 
004062 
007732 
000003 



000010 
011342 



174274 
004061 
004062 
010101 
000004 



000012 
011342 



174236 
010166 
000002 



000006 
011342 



JEQ 0058 



.SBTTL GLOBAL ERROR REPORT SECTION 



j THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS 

5 USED BY MORE THAN TEST TO OUTPUT ADDITIONAL ERROR INFORMATION. PRINTB 

; (BASIC) AND PRINTX (EXTENDED) CALLS ARE USED TO CALL PRINT SERVICES. 



BGNMSG EER1 

PRINTB OGOOBAD.GOUD.BAD 



EER1 
} PRINT GOOD AND BAD 



JSR PC.CHKMAX 

ENDMSG 



BGNMSG EER2 

PRINTB 0EMG3 , GOOD , BAD , cdMuD 



CHECK FOR TOO MANY 



MOV 


BAD.-(SP) 


MOV 


GOOD, -(SP) 


MOV 


OGOOBAD, -(SP) 


MOV 


03, (SP) 


MOV 


SP.RO 


TRAP 


C*PNTB 


ADD 


010, SP 


MANY ERRORS 




L 10004 j 





TRAP 



EER2: t 



JSR PC.CHKMAX 

ENDMSG 



BGNMSG EER3 
PRINTB m:MG4,aCSA 



TRAP 



EER3; 



J5R PC.CHKMAX 
ENDMSG 



C$MSG 



MOV 


anoo, -(SP) 


MOV 


BAD , ( SP ) 


MOV 


GOOD, -CSP) 


MOV 


0EMG3, -(SP) 


MOV 


04, -(SP) 


MOV 


SP.RO 


TRAP 


C*PNTB 


ADD 


012. SP 


1.10005: 





CSMSG 



MOV 


acsA. (sp^ 


MOV 


0E.MG4, vSP) 


MOv 


C2, vSP) 


MOV 


SP.RO 


TRAP 


CtPNTB 


ADD 


tffr.SP 


1.10006: 





TRAP 



C*MSU 



2552 



-tr 



") 



lU OklAt ARf A: 



MACRO N1200 26 OCT-H3 15i22 PAGE 2tt 1 



GLOBAL ERROR REPORT SECTION 



2553 

2554 
2555 



2556 
2557 
2558 



2559 
2560 
2561 

2562 



2563 
2564 



2565 
2566 
256 7 

2568 



2569 
2570 



r; -> i I 

25/2 
25 / 5 
25 74 



257^ 



0074 74 
007474 
007474 
00 74 76 
007476 
007500 
00 7504 
007510 
007514 
007520 

007522 

007524 
007530 
007532 
007536 
007536 
007536 



00 7540 
007540 
007540 
007540 
CO 7544 
007550 
007554 
007560 
007564 
00 7566 
007570 
007574 
007600 
007600 
007600 



00/602 
00 7602 
007602 
007602 
00 7606 
007612 
007616 
007620 
00 7622 
007626 
007632 
007632 
007632 



00 7634 
007634 
00 7634 
00 7^54 
0Q7636 



000304 

010446 
013746 
013746 
012746 

012746 
010600 
104414 
062706 
000304 
004737 



104423 



017746 
013746 
013746 
012746 
012746 
010600 
104414 
062 706 
004737 



104423 



013/46 
012746 
012746 
010600 
104414 
062 706 
004 737 



104423 



01014*. 
012746 



004064 
004062 
010230 
000004 



000012 
011342 



174140 
004064 
004062 
010314 
000004 



000012 
011342 



004064 
010166 
000002 



000006 
011342 



RGNMSG EER4 

SWAB R4 

PRINTB UEMG5,G00D,BAD,R4 



SWAB 

JSR 

F.NDMS6 



EER4 : : 



R4 
PC.CHKMAX 



TRAP 



BGNMSG EER!> 

PRINTB 4EMG6, GOOD, BAD ,aCSA 



EfcR5 J; 



JSR PCCHKMAX 

ENDM5G 



BGNMSG EEM.> 
PRINTB 0EMCJ4.BA0 



TRAP 



EER6 



JSR PC.CHKMAX 

ENOMSG 



L10011 



TRAP 



BGNMSG EERA 
PRINTB tfU1Gl»Rl 



EERAj: 



00 7 762 



NOV 
MOV 



SEQ 0059 



MOV 


R4, ■ (SP) 


MOV 


BAD, -CSP) 


MOV 


G0OD,~(5P) 


MOV 


0EMG5, -CSP) 


MOV 


#4, -CSP) 


MOV 


SP.RO 


TRAP 


CSPNTB 


ADO 


012, SP 


L10007: 





C*MSG 





MOV 


aCSA, -CSP) 




MOV 


BAD, -CSP) 




MOV 


GOOD . - C SP ) 




MOV 


4EMG6, (SP) 




MOV 


04, -CSP) 




MOV 


SP.RO 




TRAP 


CJPNTB 




ADD 


#12. SP 


1.10010: 







C$MSG 



MOV 


BAD, -C SP ^ 


MOV 


0EMG4. -CSP) 


MOV 


02, CSP) 


MOV 


SP.RO 


TRAP 


C$PNTB 


ADD 


06.SP 



CSMSG 



HI, tSf^ 
tfEMGi, -VSP) 



Gl OB At ART AS 



MACRO M1?00 ?6 OCT -83 15:?? PAGE 28 



GLOBAL ERROR REPORT SECTION 





007642 


012746 


00000? 










007646 


010600 












007650 


104414 












007652 


062706 


000006 








2576 


007656 


004737 


011342 






J5R 


2577 


007662 
007662 
007662 


104423 








ENDMSG 


2578 














2579 














2580 


007664 

007664 










BGNMSG 


2581 


007664 
007664 
007670 
007674 
007676 
007702 
007 706 
007710 
007712 


013746 
013746 
010546 
012746 
012746 
010600 
104414 
06? 706 


004064 
00406? 

010031 
000004 

000012 






PRINTB 


?582 


007716 


004 73 7 


01134? 






JSR 


2583 


007722 
00772? 
00772? 


104423 








ENDMSG 


2584 














2585 














2586 


007724 

007724 










BGNMSG 


258/ 


007 724 


004737 


01134? 






15R 


2588 


007730 
00 7 730 
007730 


104423 








tNDMSG 


2589 














2590 










.NLIST BEX 


2591 


007/32 


045 


101 


10/ 


GOO6AD2 .ASCI/ 


259? 


007762 


045 


101 


122 


EMG1 


.ASCIZ 


2593 


010031 


045 


101 


101 


EMG2 


.ASCI? 


2594 


010101 


045 


101 


10/ 


EMG3 


.ASCI7 


2595 


OIOI60 


04 5 


101 


103 


EMG4 


.ASCIZ 


2596 


010230 


045 


101 


10/ 


EMG5 


.ASCI/ 


259 7 


0J0314 


045 


101 


107 


EMG6 


.ASCIZ 


2598 










.LIS1 


r Btx 


2599 










,EVEr 


4 


2600 















I *. ) 



PC,CHKMAX 



EERB 

4EMG2.R5, GOOD .BAD 



L10012} 



EERB:: 



MOV 
MOV 
TRAP 
ADD 



TRAP 



PCCHKMAX 



EtRG 

PCCHKMAX 



L10013: 

EERG:: 
L 100 14 j 



TRAP 



TR/>P 



/*AG00D:#06*A, BAD:*06#N' 

/rfAREGISTER AT *06*A DO! s NOT RESPGND*N/ 

/*AADDRESS: *06*A, G000:*06*A, BAD;*06«N/ 

/*AGO0D:#O6#A, BAD;*06#A, MOD REGISTER CONTENTS :*06*N ' 

/KACSA REGISTER CONTENTS IS :#06*N/ 

/*AGO0D;*O6*A. BAD:*06*A, ADDRESSED CHANNtL IS:#D3#N' 

/*AG00D:*06*A y BAD:*Q6*A 1 CSA REGISTER CONTENTS s*06*N/ 



SEQ 0060 



02 t -CSP) 
SP,RO 
CJPNTB 
#6 , SP 



C$M5G 



MOV 


BAD, -(SP") 


MOV 


GOOD, -CSP) 


MOV 


R5.-CSP) 


MOV 


0EMG2, -CSP) 


MOV 


44, (SP) 


MOV 


SP.RO 


TRAP 


CSPNTB 


ADD 


013. SP 



C*MSG 



CSMSG 



J 5 



GLOBAL AREAS MACRO Ml 200 26^0CT-83 15:22 PAGE 2<* 
GLOBAL SUBROUTINES SECTION 



2602 
2603 
2604 

260is 

2606 
260 .' 
2^08 
260S 
2610 
2611 
2612 
261? 
2614 
2i>lS 
26 1 6 
^* 1 7 
2618 
261^ 
2620 
26.. '1 
2622 
2623 
2624 
262S 
2626 
262/ 
2628 
2624 
2630 
2651 
2632 
2633 
2650 
26 3S 
2636 
26T// 
2638 
26 3 w 
2600 

2-:»4 1 

2642 
264 3 
2640 
2f..4'j 

2646 
264 .' 
2648 
2644 
26 SO 
26S1 
26V 
26M 
,->6S4 

i 6.J..» 

*'6'j .* 

26SS 



3EQ 0061 



.SBTTL GLOBAL SUBROUTINES SECTION 



i THE GLOBAL SUBROUTINES SECTION CONTAINS THE SUBROUTINES 

; THAT ARE USED IN MORE THAN ONE TEST, 

J 

; SUBROUTINE REGTST - GENERAL PURPOSE REGISTER TEST. 

FUNCTIONAL DESCRIPTION: 

CHECKS THAT ALL READ/WRITE BITS OF THE SELPCTEO REGISTER CAN BE 
SET, CLEARED, AND INDIVIDUALLY SET (SLIDING ONES PATTERN). 



INPUTS! 



IF ENTERED AT LOCATION REGTST, THE LOCATIONS FOLLOWING THE 
SL8R0UTINE CALL MUST CONTAIN THE RF.AO/URITE BIT MASK, THE 
ADDRESS OF THE REGISTER TO BE TESTED, AND THE FIRST ERROR NUMBER 
TO BE USED (SEE CALLING SEQUENCE). 



IF ENTERED AT 
ADDRESS TO BE 
INTO LOCATIONS MASK. 
ALLOWS THE ARGUMENTS 



LOCATION REGTS1, 
TESTED. AND THE F 



THE READ/WRITE BIT MASK, REGISTER 



IRST ERROR NUMBER MUST 



REG ADD. AND ERRNBR RESPECTIVELY 
TO BE VARIED AT RUN TIME, 



BE LOADED 
THIS 



IMPLICIT INPUTS: 



NONE. 



OUTPUTS: 



ERROR MESSAGES IF ERRORS OCCUR. 



j IMPLICIT OUTPUTS: 



{ 



IF ENTERED AT LOCATION REGTST 



MASK 
REC-ADD 

AL WA>S 

MAS COM 

GOOD 

BAD 

ERRNBR 

LRRftP 

ERRBLK 

ERRMSG 



CONTAINS 
CONTAINS 



CONTAINS 
CONTAIN'; 
CONTAINS 
CONTAINS 
CONTAINS 
CONTAINS 
CONTAINS 



THE READ/URITE 
THE ADDRESS Of-' 



BIT 
THE 



MASK 
REGISTER 



BEING TESTED 



THE COMPLEMENT OF THE MASK 

l.ASl f XPKCUD DATA 

I AST ACTUAL OAT A 

THE INPUT ERROR NUMBER ♦ <' 

3 C SOF f ERROR ) 

ADDRESS Of REGERR t, REGIS TEH ERROR MESSAGE 

3RD REGISTER ERROR MESSAGE 



.UUORDINATE ROUTINES USED: 

INSERT ERROR IN iERT ION ROUT INI 
CHKMAX ERROR COUNT CHECKING RUUT1NE 
DRS ERROR MACRO 
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KS 



SEQ 0062 



265^ 

2bbO 

2661 

26t>2 

2663 

2664 

2665 

2 6 bo 

2667 

2668 

t :669 

26 .'0 

2671 

2672 

2b 7 3 

2674 

26 75 

2676 

2677 

2678 

2679 

2680 

2681 

2682 

2683 

2684 

2685 

268S 

268 7 

2688 

2689 

2690 

2691 

2692 

2693 

2694 

2695 

2696 

269/ 

2698 

2699 

2/00 
2/01 
2702 
2703 
2/04 
2/05 
2706 

2/07 



2/08 
2 /09 
. ' / 1 



010402 

010402 
010410 
010414 
010422 
010426 
0104 34 
010440 
010440 
010446 
010452 
010460 
010466 



0104 74 
010502 
010502 
010504 
010512 
010520 
010526 
010534 
010540 
010542 
010542 
010544 
010544 
010544 



017637 
062/16 
01763/ 
062716 
017637 
062716 

01373/ 
005137 
012/37 
012737 
012737 



104404 
053777 

017737 
043/3/ 
023/3/ 

004 7 37 
001401 

104460 



104405 



000000 
000002 
000000 
000002 
000000 
000002 

010754 
010756 

000003 
010762 
011030 



004062 
000242 
010/56 
004064 
012146 



FUNCTIONAL SIDE EFFECTS; 

NONE . 
CALLING SEQUENCE t 

EITHER FIXED PARAMT'TERS FOLLOW THE SUBROUTINE CALL 

EG. CALL REGTST 



CALL 
177 
CSR 
200. 



EG. 



0107S4 
010/60 
007200 

010756 

00/1/6 

00/204 
007202 



REGTSTj: 



REGTS1: : 



MOV 
ADD 

HUV 
ADD 
MOV 
ADD 

MOV 

COM 
MOV 
MOV 
MOV 



MOV 4177, MASK 

MOV CSR,REGADD 

MOV 0200..ERRNBR 

CALL REGTS1 



fiKSP),MASK 
02, (SP) 
3(SP),REGADD 
02, (SP) 
aCSP'J.ERRNBR 
02, (SP) 

MASK.MASCOM 
MASCOM 
03,ERRTYP 
OREGERR.ERRHl K 

0RFRR1.ERRMSG 



013737 010754 004062 



; CHECK THAT ALL R/W BITS CAN BE SET 

J 

MOV MASK, GOOD 
BGNSEG 



000246 
004064 
004064 
004062 



BIS 


GOOD.aREGADD 


MOV 


yREGAOD.BAD 


BIC 


MASCOM .BAD 


CMP 


BAD, GOOD 


CAt L 


INSERT 


BEQ 


10$ 


ERR OP 




F.NDSEG 





2/U 010546 005037 004062 



10$ : 



; CHECK MAT ALL R/W BITS CAN BE CLEARED 

\ 



BIT MASK OF R/W BITS 
REGISTER ADDRESS 
FIRST ERROR NUMBER 



OR PARAMETERS ARE SET DYNAMICALLY : 



l BIT MASK OF R/W BITS 
j REGISTER ADDRESS 
i FIRST ERROR NUMBER 



GET R/W BIT MASK 
JUMP OVER ARGUMENT 
GET REGISTER ADDRESS 
JUMP OVER ARGUMENT 
GET FIRST ERROR NUMBER 
JUMP OVER ARGUMENT 



SET UP 

OF R/W 

SET UP 

5H UP ERROR MESSAGE ROUTINE 

FIRST ERROR MESSAGE 



COMPLEMENT 
BIT MASK 

FOR SOFT ERROR 



j SET UP EXPECTED DATA 



TRAP 



SET ALL R/W BITS 

READ THE RESULT 

KEEP ONl.i R/W BITS 

ALL R/W BITS St I ? 

AllOW FORCED ERROR PRINTOUT 

IF OK, BRANCH 

ELSE REPORT ERROR 



CJBSEG 



100005} 



TRAP 



TRAP 



C$ ERROR 



CSfcSEG 



CLR 



GOOD 



\ SET UP EXPECTED DATA 



Lb 
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2712 


010552 


00523 7 


007200 






INC 


ERRNBR 


2/13 
2714 

ens 


010556 


012737 


011102 


007202 




MOV 


GRERR2.ERRMSG 


010564 










BGNSEG 






010564 


104404 












2716 


010566 


043777 


010754 


000164 




BIC 


MASK.ttREGADD 


27V, 


010574 


017737 


000160 


004064 




MOV 


aREGADD.BAD 


2718 


010602 


043737 


010756 


004064 




BIC 


MASCOM.BAD 


2719 


010610 


025737 


004064 


004062 




CMP 


BAD, GOOD 


2720 


010616 


004/37 


012146 






CALL 


INSERT 


2721 


010622 


001401 








BEO 


20$ 


2722 


010624 
010624 


104460 








ERROR 




2723 


010626 
010626 








20$: 


ENDSEG 




2724 
2725 
2 726 
2727 


010626 


104405 




















! CHECK 


THAT EACH R/W BIT CAN 


010630 


00523 7 


007200 




} 


INC 


ERRNBR 


2728 


010634 


012737 


011160 


007202 




HOV 


0RERR3.ERRMSG 


? 729 


010642 


012737 


000001 


004062 




MOV 


•1. GOOD 


2 7 30 


010650 


033737 


004062 


010754 


30$: 


BIT 


GOOD, MASK 


0731 


010656 


001004 








BNE 


50$ 


2732 


010660 


006337 


004062 




40$: 


A5L 


GJOU 


2733 


010664 


103427 








BCS 


70$ 


2734 


010666 


000770 








BR 


30$ 


2735 
















2736 


0106 70 

010670 


104404 






50$: 


BGNSEG 




2737 


010672 


0437 77 


010754 


000060 




BIC 


MASK.SREGADO 


2/38 


010700 


053777 


004062 


000052 




BIS 


GOOD.aREGADD 


27 39 


010706 


017737 


000046 


004064 




MOV 


yREGADD.BAD 


2740 


010714 


043737 


010756 


004064 




BIC 


MASCOM . BAD 


2 741 


010722 


023737 


004064 


004062 




CMP 


BAD, GOOD 


2742 


010730 


004 737 


012146 






CALl 


INSERT 


2743 


010734 


001401 








REQ 


60$ 


2744 


010736 
010/36 


104460 








EP"QR 




2/45 


010740 
010740 
010740 


104405 






60$: 


ENDSEG 




2/46 


010742 


000746 








BR 


40$ 


274 7 
















2/46 


010744 


043 7 7/ 


010754 


000006 


70$: 


BIC 


MASK,o)REl»ADD 


2749 
2 /SO 


010752 


00020/ 








RETURN 




2751 
2 752 


010754 


000000 






MASK : : 


.WORD 


n 


2/53 


010/56 


000000 






MASCOM; 


.WORD 





2 754 
2/55 
2756 


010760 


000000 






REGADD: 


: .WORD 





010/62 










BGNMSG 


RKiERR 




010/62 














2757 


010/62 
010/62 
010766 


015/46 
013746 


010/54 
004064 






PRINTS 


ttREGMSG.REGAD 



BE SET 



SEQ 0063 



t NEXT ERROR NUMBER 
} NEXT ERROR MESSAGE 



TRAP 



CLEAR ALL R/W BITS 

READ THE RESULT 

KEEP ONLY R/W BITS 

ALL R/W BITS CLEAR? 

Al LOW FORCED FRROR PRINTOUT 

IF OK, BRANCH 



C$BSEG 



j ELSE REPORT ERROR 



10001$: 



TRAP 



TRAP 



C$ERROR 
C5ESEG 



NEXT 

NEXT 



ERROR 
ERROR 



NUMBER 
MESSAGE 



FIRST BIT TO TEST 

R/W BIT? 

IF YES. TEST IT 

ELSE FIND NEXT R/W GIT 

IF ALL DONE, RETURN 

ELSE CHECK IF NEXT IS 



R/W 



TRAP 
CLEAR ALL R/W BITS 
SET ONE BIT 
READ IT BACK 
KEEP ONLY R/W BUS 
ALL OTHER BITS CLEAR? 
ALLOW FORCED ERROR PRINTOUT 
IF OK, BRANCH 
ELSE REPORT ERROR 

TRAP 



C$BSEG 



10002$: 



TRAP 



CiERROR 

C$ESEG 



l TEST NEXT BIT 

{ LEAVE THE R/W BITS CLEAR 



j BH MASK OF READ-WRITE BITS 

1 COMPLEMENT OF MASK 

j ADDRESS OF REGISTER TO BE TESTED 



REGERR: : 



MOV M.V-l' , . >F % 
MOV BAD , (. SP > 



M5 
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3758 
2759 



2 760 
2761 
27b2 
2763 
2764 
2765 
2766 
2 .'67 
2 768 
2769 
2770 



010/72 

010776 
011002 
011006 
011012 
011014 
011016 
011022 
011026 
011026 
011026 



011030 
011102 
011160 

011247 



013746 
013746 
012746 
012746 
010600 
104414 
062706 
004737 



104423 



122 
122 

122 

045 



004062 
010760 
01124 7 
000005 



000014 
011342 



105 
105 
105 

101 



107 rerri 

107 RERR2 
107 RERR3 



JSR 
ENDMSG 



PC.CHKMAX 



CHECK FOR TOO 





SEQ 0064 


MOV 


GOOO, -CSP) 


MOV 


REGADD, -CSP; 


MOV 


rtRECMSG, -CSP) 


MOV 


^5, -CSP) 


MOV 


SP.RO 


TRAP 


CJPNTB 


ADD 


A14.SP 


MANY ERRORS 




L10015: 





TRAP 



.NLIST BEX 



ASCIZ ^REGISTER READ/WRITE BITS COULD NOT BE SET* 

ASCIZ ^REGISTER READ/WRITE HITS COULD NOT BE CLFARED* 

ASCIZ ^REGISTER READ/WRITE BITS COULD NOT BE INDIVIDUALLY SI 



C$MSG 



101 REGMSG: .ASCIZ .rfAADDRESS: *06tfA, GOOD: *06*A, BAD: *06*A, R/W BITS: *06*N 

.LIST BEX 
.EVEN 



N5 
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SEQ 0065 



2772 
27 73 
27 74 
2/75 
2776 
077:' 
2 7 78 
27 79 
2780 
2/81 
2782 
2785 
2784 

2785 
2 786 
2/87 
2788 
2 789 
2790 
2/91 
2792 
2793 
2/94 
2795 
2796 
2797 
2798 
2799 
2800 
2801 
2802 
2803 
2804 
2805 
2806 
2807 
2808 
2809 
2810 
2811 
2812 
2813 
2814 
2815 
2816 
2817 

2818 

2819 

2820 
2821 
2822 
2623 
2824 
28213 
2826 011370 



SUBROUTINE CHKMAX - ERROR COUNT CHECKING ROUTINE. 

FUNCTIONAL DESCRIPTION: 

SUBROUTINE TO UPDATE UNIT ERROR COUNT. IF THE PROGRAM IS LOOPING 
ON AN ERROR, THE SUBROUTINE DOES NOTHING. OTHERWISE, \H£ ERROR 
COUNT FOR THE UNIT IS INCREMENTED. IF THE ERROR COUNT EXCEEDS 5 
AND THE USER FLAG EVL HAS BELN SELECTED AND THE FLAG IDU IS NOT 
SELECTED, THE UNIT IS DROPPED FROM THE TEST CYCLE, 

INPUTS: 

NONE. 

IMPLICTi INPUTS: 

LJLUN CONTAINS THE NUMBER OF THE UNIT CURRENTLY BEING TESTED. 
ECNT IS THE ADDRESS OF THE ERROR COUNT FOR UNIT 0. 

OUTPUTS: 

NONF . 

j IMPLICIT OUTPUTS: 

THE ERROR COUNT FOR THE LOGICAL UNIT BEING 
INCREMENTED IF THE PROGRAM IS NOT LOOPING, 

SUBORDINATE ROUTINES USED: 



TESTED IS 



011342 
011342 
011344 
011344 

011346 

011352 
011354 
01 1360 
011366 



104420 
103436 

013700 

006300 
005260 
026027 

003425 



NONE. 

FUNCTIONAL SIDE EFFECTS: 

IF THE ERROR COUNT EXCEEDS 5 AND THE USER F.VL FLAG IS SELECTED, 
AND TH* 'LOOP ON TEST- AND 'INHIBIT DROPPING OF UNITS* FLAGS ARE 
NOT SELECTED, THE UNIT WILL BE DROPPED FROM TESTING. 

CALLING SEQUENCE: 

JSR PC, CHKMAX 

CHKMAX; ; INLOOP 

BCOMPLETE 10$ 



5 LOOPING ON ERROR? 
j IF YES, EXIT 



TRAP 



CSINIP 
10$ 



002074 

003734 
003734 



OOOOOS 



MOV 


Lil.UN.RO 




ASL 


RO 




INC 


ECNTCRO) 




CMP 


ECNKRQ), 


#b 


Ul.l- 


10$ 




RKLACS 


RO 





j GET CURRENT UNI I 

s CONVERT TO ERROR COUNT QFKSLl 

I UPDATE THE ERROR COUNT 

j TOO MANY ERRORS? 

j IF NUT, JUMP 

j GET OPERATOR FLAGS 



Bh 
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011370 


104421 




MJf 7 


011372 


032700 


000040 


2828 


011376 


001021 




2829 


011400 


032700 


000004 


2830 


011404 


001416 




28 3 i 








2832 


011406 








011406 


013746 


0020 74 




011412 


C12746 


011444 




011416 


012 746 


000002 




011422 


010600 






011424 


104417 






011426 


062706 


000006 


2833 


011432 








011432 


013700 


002074 




011436 


104451 




2834 








2835 


011440 








011440 


104444 




2836 








283? 


011442 


000207 




2838 








2839 








2840 


011444 


04 b 


116 


2841 








2842 








284 3 








2844 








2845 









10$: 



DOCLN 



RTS 



TRAP 



j END THE SUBPASS 



TRAP 



PC 



.NLIST BEX 

045 NERRSi .ASCI/ /*N*AMORE THAN 5 ERRORS ON UNIT*D2<' 

.LIST BfcX 
.EVEN 



SEQ 0066 



CJRFLA 



BIT 


OIOU.RO 


» 


IS DROPPING INHIBITED? 






BNE 


10$ 


1 


IF YES, EXIT 






BIT 


OEVL.RO 


1 


EVALUATE FLAG SELECTED ? 






BEQ 


10$ 


i 


IF NOT, EXIT 






PRINTF 


ONERRS,L$LUN 


1 


'TOO MANY ERRORS' 


MOV 

MOV 

MOV 

MOV 

TRAP 

ADD 


LtLUN, (SP) 
ONERRS. -CSP) 
OP , - ( SP ) 

SP.RO 
C$PNTF 
06, SP 


DODU 


L$LUN 


» 


DROP THE UNIT 


MOV 
TRAP 


Ltl.UN.RO 
CtOODU 



C$OCLN 



Cb 
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284 ; 

2849 

2850 

2851 

2853 

2854 
2855 

2856 

285 7 
2858 
285^ 
2860 
2861 

2863 
2864 

2865 
286b 
286? 
2868 
2869 
2870 
2871 



2873 
28?4 
2875 
2876 
28 7 7 
f .8 78 
28?9 
2880 
2881 
2882 
2883 
2884 
2885 
2886 
288 7 
2888 
2889 
2890 
2891 
289? 

2895 011506 
2894 011512 
2895 

2896 011514 
289/ 011520 
2898 

2899 011522 

2900 

2**01 011526 

2902 011530 

2903 011532 



015700 011534 



013/00 

000402 



011536 



013700 011540 

005300 
0013 76 
0002Q7 



SUBROUTINES ^T25M, WT500 AND WT25 ♦ DELAY ROUTINES. 

FUNCTIONAL. DESCRIPTION! 

SUBROUTINE TO WAIT FOR 25 MILLISECONDS, 500 MICROSECONDS OR 25 
MICROSECONDS. 

NOTE. BECAUSE OF THE SMAL I NUMBER OF PROGRAM WAIT LOOPS USED f OR 

THE 25 MICROSECOND COUNTER, THE ACCURACY OF THF WT25 ROUTINE 
IS LOW. THE DELAr MAY LAST UP TO 50 MICROSECONDS ON SOME 
SLOW PROCESSORS, 

INPUTS: 

NONE . 

IMPLICIT INPUTS: 

THE VARIABLES CNT25M. CNT500, AND CNT25 MUST HAVE BEEN SET UP 8* 
ROUTINE SETCLK. 

OUTPUTS; 

NONE, 
IMPLICIT OUTPUTS: 

NONE, 
SUBORDINATE ROUTINES USED: 

NONE, 
FUNCTIONAL SIDE EFFECTS: 

NONE. 

CALLING SEQUENCE: 

i UAIT FOR 25 MILLISECONDS 
l WAIT FOR 500 MICROSECONDS 
I WAIT FOR 25 MICROSECONDS 



j GET 25 MILLISECOND WAIT COUNT 



j OR 

j OR 


JSR 
JSR 
JSR 


PC.WT25M 
PC, U I 500 
PC.WT25 


UT25M: : 


MOV 
BR 


CNI25M.R0 

WAIT 


WTSOO: : 


MOV 
BR 


CNT500.R0 
WAIT 


*4T25: : 


MOV 


CNT25.R0 


WAUi 


D* C 
BNL 
RTS 


RO 

WAIT 
PC 



I GE T 500 MICROSECOND WAIT COUNT 



1 CUT 25 MICROSECOND WAIT COUNT 

I Al I DON* ? 

i It NOT , WAII SOME MORt 

j ELSE RETURN 
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.'90S OU 554 000000 
,>906 011556 000000 
^>0* 011540 000000 

^9oe 



Db 



CNT25M} 


! .WORD 





CNTSOOi 


;,WORO 





CN125j: 


»WORD 






SEQ 0068 



I COUNTER FOR ?!> MILLISECOND DELAt 
l COUNTER FOR 500 MICROSECOND DEI Af 
j COUNTER FOR 25 MICROSECOND DELAr 



E.6 



GL.OBAi ARt A: 
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GLOBAL SUBROUTINES SECTION 

2910 
2<ni 
2912 
2913 
2914 
2915 
2916 
2«H? 
2918 
2919 
2920 
2921 
2922 
2923- 
2924 
2925 
292b 
292"> 

2929 
2930 
2931 
2932 
2933 
2934 
2935 
2936 
2937 
2933 
2939 
2940 



294 3 

2944 
2945 
2946 
294 7 
2948 



2949 
2950 
2951 
2952 



011542 

011542 
011542 
011546 
011552 
011554 
011556 
011562 

011564 



012746 
012746 
010600 
104417 
062 706 
000207 

045 



0U564 
000001 



0C0O04 



116 



SEQ 00-9 



; SUBROUTINE CRLF ■ ROUTINE TO PRINT CARRIAGE RETURN, LINE FEED. 



PRINTS A CARRIAGE RETURN AND LINE FEED. 



{ FUNCTIONAL DESCRIPTION: 
t 

i 

I INPUTS: 

i 

; NONE . 

! IMPLICIT INPUTS: 

NONE. 
OUTPUTS: 

A CARRIAGE RETURN AND LINE FEED ARE PRINTED. 
IMPLICIT OUTPUTS: 

NONE. 
SUBORDINATE ROUTINES USED; 

SUPERVISOR PRINTF MACRO. 
FUNCTIONAL SIDE EFFECTS: 
\ NONE . 

; CALLING SEQUENCE: 

• 

: JSR PC. CRLF 



CRLF : 



PRINTF OLF 



RTS 



PC 



MOV 

MOV 

MOV 

TRAP 

ADD 



#LF, -(SP) 

oi, -CSP) 
SP.HO 
CJPNTF 
«4 t SP 



000 LF ; 



.ASCI/ /*N/ 
.EVEN 



Ffc 
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2954 






2955 






2956 






2957 






2958 






2959 






2960 






2961 






2962 






296? 






2964 






2965 






2966 






296 7 






2968 






2969 






2970 






2971 






2972 






2973 






2974 






2975 






29?6 






297 7 






2978 






2979 






2980 






2981 






2982 






2985 






2984 






2985 






2986 






298 7 






2988 






2989 






2990 






2991 






2992 






2993 






2994 






2995 


011570 




2996 


011570 






011570 


104450 


299 7 


011572 






011572 


103010 


2998 


011574 






011574 


104443 




011576 


000406 




011600 


011616 




011602 


000152 




011604 


011620 




011606 


0003 7 7 




011610 


000000 




011612 


O0COO1 




011614 




2999 


011614 


000207 
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{ SUBROUTINE WRDY - SUBROUTINE TO WAIT FOR OPERATOR READY 

FUNCTIONAL DESCRIPTION: 

THIS PRINTS A MESSAGE FOR THE OPERATOR TO TrPE 'CARRIAGE RETURN' 
TO CONTINUE, THE ROUTINE IS NORMALLY USED TO ALLOW A MESSAGE TO 
BE READ BEFORE PROCEDING. 

IF MANUAL INTERVENTION IS NOT ALLOWED, THE ROUTINE DOES NOTHING. 
INPUTS; 

NONE , 
IMPLICIT INPUTS: 

NONE. 
OUTPUTS: 

'TYPE 'CARRIAGE RETURN* TO CONTINUE OR 'CONRTOL C TO ABORT. 
IMPLICIT OUTPUTS: 

NONE. 
SUBORDINATE ROUTINES USED; 

SUPERVISOR GMANID MACRO, 
FUNCTIONAL SIDE EFFECTS: 

NONE . 
CALLING SEQUENCE: 

JSR PC.WRDt 



WRDY: 



MANUAL 

BNCOMPIEH 10$ 

GMANID WRDY l.WFLG, A, 377,0.1, YES 



j IS MANUAL INTERVENTION ALLOWED ? 


TRAP 


C$MAN1 


I IF NOT, EXIT 




BCC 


10$ 


j 'TYPE RETURN TO CONTINUE 




TRAP 


CSGMAN 


BR 


10000$ 


.WORD 


Wt- 1 G 


.WORD 


T4C0DE 


.WORD 


WRDl 1 


.UUrtD 


3 .■ 7 


.WORD 


T*l Cl.IM 


,WQRD 


TSHILIM 



10*; 



RTS 



PC 



10000$ 



G6 

GLOBAL AREAS MACRO M1200 26-0CT-83 15«22 PAGE 35-1 

5EQ 00 71 
GLOBAL SUBROUTINES SECTION 

3000 

3001 011616 000000 WFLGi .WORD j FLAG FOR WARNING MESSAGE INPUT 

3002 

3003 .NLIST BEX 

3004 011620 124 131 120 WRDY1; .ASCIZ /TYPE "CARRIAGE RETURN" TO CONTINUE OR "CONTROL C" TO ABORT,/ 

3005 .LIST BEX 

3006 .EVEN 



-\( 
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3006 

5009 
3010 
3011 
301? 
3013 
3014 
3015 
301o 
30 17 
3018 
3019 
3020 
3021 
3022 
3023 
3024 
3025 
302b 
3027 
3028 
3029 
3030 
3031 
3032 
3033 
3034 
3035 
303b 

303 7 
3038 
3039 
3040 

304 1 
304? 
304 5 
3044 
3045 
304b 
304,' 
3048 
304^ 
3050 
3051 
305? 
3053 
3054 
3055 
305b 
3057 
3058 
3059 
30b0 
30b 1 
30b? 
TOb ', 
3064 



SEQ 00/2 



t SUBROUTINE SELECT - TEST SELECT ROUTINE 



FUNCTIONAL 



DESCRIPTION: 



THIS IS CALLED BY EACH TEST TO DECIU-.l WHETHER THE TEST SHOULD 
BE RUN BASED ON THE DEVICE TYPE AND THE TEST MODE SELECTED J.N 
THE STARTUP QUESTIONS. A TEST SELECT MASK SUPPLIED By THE TEST 
IS COMPARED WITH A CONTROL MASK SET UP BY THE INITIALISATION 
ROUTINE TO DECIDE WHETHER THE TEST IS RUN, 

IF THE SOFTWARE FAULT INSERTION FLAG SFI IS SET, ALL NON-SPECIFIC 
TESTS ARE SELECTED, 



INPUTS: 



THE LOCATION FOLLOWING THE SUBROUTINE CALL CONTAINS THE TEST 
SELECT MASK IN THE FOLLOWING FORMAT ; 



BIT 
BIT 
BIT 
BIT 
BIT 



IS SET IF DIGITAL INPUT MODULES ARE TO BE TESTED 
IS SET IF DIGITAL OUTPUT MODULES ARE TO BE TESTED 
IS SET IF ANALOGUE INPUT MODULES ARE TO BE TESTED 
SET IF ANALOGUE OUTPUT MODULES ARE TO BE TESTED 
SET TO FORCE TESTING OF MODULES WHICH ARE NOT 
ANALOGUE OR DIGITAL 
7 ARE UNUSED 



id 

IS 
IDENTIFIED AS 
BITS 5, 6 AND 



BIT 8 IS SET TO INDICATE A BASIC INTERNAL LOGIC TEST 

BII o IS SET FOR FIELD INPUT/OUTPUT TESTS 

BIT 10 IS SET FOR LOOPBACK TESTS 

BIT 11 IS SET FOR ANALOGUE INPUT/OUTPUT TESTS USED BY 

MANUFACTURING AND FIELD SERVICE 

BIT 1? IS SET FOR SPECIFICALLY SELECTABLE TESTS 

BITS 13, 14 AND 15 ARE UNUSED 

THE SECOND LOCATION FOLLOWING THE SUBROUTINE CALL CONTAINS THE 
ADDRESS OF A TEST HEADER MESSAGE TO BE PRINTED IF THE TEST IS 
SELECTED AND THE USER 'PNT' FLAG IS SELECTED. 



IMPLICIT 



CONMSK - TEST CONTROL MASK SET UP BY INIT CODE AT THE BEGINING 
OF EACH SUBPASS, THE FORMAT IS AS FOLLOWS : 



BIT 

BIT 
BIT 
BIT 
BIT 
BITS 



IS 
IS 
IS 
IS 
5. i 



SET 
SET 
SET 
SET 
SET 
> AND 



BIT 8 IS ALWA 
LOGIC TESTS 
BIT 9 SET TO 

10 IS SET 
ALLOWED F 

11 IS SET 
I'D TESTS 



BIT 

AND 
BIT 
AND 
BIT 



IF UUT IS DIGITAL INPUT 

IF UUT IS DIGITAL OUTPUT 

IF UUT IS ANALOGUF INPUT 

IF UUT IS ANALOGUE OUTPUT 

IF UUT IS NONE OF THE ABOVE 

7 ARE UNUSED 

YS SET TO SELECT BASIC INTERNAL 

SELECT FIELD INPUT/OUTPUT TESTS 
IF LOOPBACK TESTING IS SELECTED 

OR CURRENT UUT 
IF* MANUFACTURING HAVE ''-ELL-TED LOOPBACK 



12 IS SET IF A SPECIFICALLY SELECTABU TEST 



It: 
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3065 
3066 
306 V 
3068 
306^ 
3070 
3071 
307? 
307? 
3074 
3075 
3076 
3077 

30/8 
30^*9 

3080 
3081 
308? 
3083 
3084 
3085 
3086 

308 7 
3088 
3089 
3090 
3091 
309? 
3093 
3094 
3095 
3096 

309 7 
3098 
3099 
3100 
3101 
310? 
310.'. 
3104 
3105 
3106 
3107 
3108 
3109 
3110 
3111 
311? 
3113 
3114 
3115 
3116 



SEQ 00 73 



IS CHOSEN 

BITS 3 3, 14 AND 15 ARE UNUSED 

SFI - IF THIS IS NON ZERO, ALL TESTS ARE SELECTED. 



OUTPUTS • 

IF THE TEST MATCHES THE DEVICE TYPE AND TEST MODE CHOSEN VIA THE 
STARTUP QUESTIONS, THE ROUTINE EXITS WITH THE CARRY BIT CLEAR. 
IN THIS CASE, IF THE 'PNT* FLAG IS SELECTED, THE TEST HEADER IS 
PRINTED AND THE FLAGS TSTFLG AND TSUFLG ARE SET TO SHOW THAT A 
TEST HAS BEEN SELECTED. 

IF THE TEST IS NOT SELECTED, THE CARRY BIT IS SET AND, IF THE 
'PNT' FLAG IS SELECTED, A MESSAGE 'TEST DISABLED BY STARTUP 
QUESTIONS' IS PRINTED. 

IF THE TEST IS NOT SPECIFICALLY SELECTABLE (BIT 11 TS CLEAR IN 
THE TEST SELECT MASK), BIT U IS CLEARED IN THE CONTROL MASK TO 
PREVENT SUBSEQUENT SPECIFICALLY SELECTABLE TESTS FROM BEING RUN. 

RO. Rl ANO R2 ARE CORRUPTED. 
IMPLICIT OUTPUTS: 

NONE. 
SUBORDINATE ROUTINES USEDj 

NONE, 
FUNCTIONAL SIDE EFFECTS: 

NONE. 
CALLING SEQUENCE: 

FIXED PARAMETERS > 01 LOW THE SUBROUTINE CALL : 

EG. CALL SELEC1 



CALL 
7/7 

TNAMh 
UC'i 



TSTEND 



j TEST SELECT MASK (BASIC TEST 

j ON Al.l DEVICE TYPES 

j AODRFSS Of UST HEADER 

} BRANCH IF TEST NOT SELECTED 



3118 
3119 

3120 



011714 
011714 
011/20 
011724 
011730 

011/34 
0X1/34 



01/601 
06? 7 16 
01/t>0? 
062716 



104421 



000000 
00000? 
000000 

oooooa 



SELECT 



MOV 


a<SP),Ri 


ADO 


ft? , ( SP > 


MOV 


acsP),Ht» 


ADD 


V.CSP) 



l SAVt TEST 

5 JLJMP OVFR 

; sAvf TEST 

j JL»MP OVLR 



SELECT MASK 
THf ARGuFMfNT 
HEADER ADDRt SS 

THf- ANNULMENT 



RFLAGS RO 



} READ OPERATOR H.AU5 



INTO HO 
TRAP 



C*RK.A 



Jt 
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5121 
3122 

3123 

3124 
3125 
3126 
3127 
312$ 
3129 
3130 
3131 

31?.: 

3153 

3134 

3135 

3156 
315 7 
3138 
3139 



3140 
3141 
314? 
3143 
3144 
3145 
3146 
3147 



3148 
3149 
3150 
315] 
3152 
3153 
3154 
3155 



011736 
011742 

011744 
011752 
011756 
011760 
011764 
011766 
0117 70 
011774 



011776 
012004 

012012 

012016 
012020 
012020 
01202? 
012026 
012030 
012032 
012056 
012040 



012042 
012046 
012050 
012050 
012054 
012060 
012062 
012064 
012070 



012074 



032701 
001003 
042737 
005737 
001007 
130137 
001426 
105001 
03013 7 
001422 



012737 
012737 

032700 

001425 

010246 
01274b 
010600 
104417 
062706 
000241 
000414 



032700 
001410 

012746 

01?746 
010600 
104417 
062706 
000261 



012072 000207 



045 



010000 

010000 004132 
004066 

004152 



004132 



000001 004054 
000001 004056 

001000 



000001 



000004 



001000 



0120 74 
000001 



000004 



101 



10$; 



TEST I 



20$ 



30$ 



40$: 
50$: 

040 TNAj 



HIT 


01OOOO.R1 


BNE. 


10$ 


BIC 


410000, CONMSK 


1ST 


SFI 


BNE 


20$ 


BITB 


Rl, CONMSK 


BEQ 


50$ 


CLRB 


Rl 


BIT 


Rl, CONMSK 


BEO 


30$ 


5 SELECTED 


MOV 


Ol.TSTELG 


MOV 


01.TSUFLG 


BIT 


0PNT.RO 


BFQ 


50$ 


PRINTF 


R2 



D.C 
BR 



50$ 



TEST IS NOT SELECTED 



BIT 
BEQ 
PRINTF 



0PNT.RO 

40$ 

0TNA 



SEC 

RETURN 

.NLI5T 
.ASCI/ 
.U'.l 
.EVEN 



HE x 
BEX 



SEQ 00 74 



SPECIFICALLY SEI 

IF YES, BRANCH 

ELSE PREVENT SUCH TEST 



ECTABLE TEST ? 



SOFTWARE FAULT 



YE 



SELECT 



INSERTION 
THE TEST 



IF 

IS DEVICE THE CORRECT T t PE ? 

IF NOT, BRANCH 

IF YES, DISCARD LOU BrTE 

AND CHECK TEST TtPE 

IF WRONG, BRANCH 



FLAG THAT TEST IS SELECTED 



PRINT TEST HEADER ? 

IF NOT. EXIT CCARRt IS CLEAR) 

ELSE PRINT THE HEADER 

MOV 



Cl EAR THE CARRY 
AND EXIT 



MOV 
MOV 
IRAP 
ADD 



R2 , ( SP ) 
01, (SP) 

SP.RO 
C$PNIF 
04, SP 



; PRINT TEST HEADER ? 




j IF NOT, EXIT 




1 ELSE PRINT 'NOT APPLICABLE* 




MOV 


0TNA. ISP) 


MOV 


01, (SP) 


MOV 


SP.RO 


TRAP 


C$PNTK 


ADD 


04.SP 



j SE T THE CARRi BIT 
j COMMON RETURN 

TEST DISABLED Bl STARTUP QUESTIONS*N/ 



\<i 



o 
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SEQ 0075 



3157 
3158 
3159 
3160 
3161 
316^ 
3165 
3164 
3165 
31t^6 
316.* 
31o8 
3169 
31/0 

51 :i 

31/.? 

31/3 

31/4 

31/5 

31/6 

31/. 

31/8 

31/9 

31 BO 

3181 

318^ 

3183 

3184 

3185 

3186 

318/ 

3188 

3189 

3190 

3191 

3192 

3193 

3194 

3195 

3 1 96 

319/ 

3 1 98 

3199 

3200 
3201 

3202 

3203 
3204 

3205 

3206 

320/ 

3208 
3209 

3/.* 10 

3211 

•/ -•) 1 ■ i 

3215 



SUBROUTINE INSERT - SUBROUTINE TO FORCE ERROR PRINTOUTS 

■ ► 
FUNCTIONAL DESCRIPTION: 

THIS SUBROUTINE CAN BE USED TO FORCE PRINTOUT OF FRROR MESSAGES 
FOR QUALITY CHECKING. IF THE FLAG ' SFI' IS NONE i'ERO, THE BRANCH 
INSTRUCTION FOLLOWING THE SUBROUTINE CALL IS SKIPPED OV'_R, 
CAUSING THE ERROR MESSAGF TO BE PRINTED, IF 'SFI' IS SET TO 1, 
THE ADDRESS OF THE SUBROUTINE CALL IS COMPARED WITH THAT OF THE 
LAST CALL AND, IF IT HAS NOT CHANGED, THE MESSAGE IS NOT 
PRINTED. 

INPUTS: 

SFI - II- ZERO, THE ROUTINE DOES NOTHING. 

IF ONE, ERROR MESSAGES ARE PRINTED ONCE. 

IF ANY OTHER VALUE, ERROR MESSAGES ARE ALWAYS PRINTED. 

IMPLICIT INPUTS: 

SEE CALLING SEQUENCE. 

OUTPUTS: 

LASTFA - IF THE ERROR MESSAGE IS TO BE PRINTED ONCE ONLY, LASTFA 
IS LOADED WITH THIS SUBROUTINE RETURN ADDRESS. 

IMPLICIT OUTPUTSj 

NONE. 
SUBORDINATE ROUTINES USED: 

NONE . 

FUNCTIONAL SIDE EFFfcCTS: 

IF 'SFI IS NONE ZERO, THE ROUTINE RETURN ADDRESS IS INCREMENTED 
BY ONE WORD. 

CALLING SEQUENCE: 

A ONE WORD BRANCH INSTRUCTION MUST FOLLOW THE SUBROUTINE CALL 
BEFORE THt : t-RROR PRINT CALL. 



KG. 



CMP 


BAO.GOOD 


CALt 


INSERT 


BE a 


10$ 


ERROR 





01, .'146 
012146 
012150 

012156 



106/46 
023/2/ 
105413 



INSERT 



004066 000001 



M> PS 


(SP) 


CMP 


Sf- 1,01 


BLO 


20$ 



i REGISTER CORRbCT ? 
l SKIP BRANCH U 9 1 FLAG 5H 
i BRANCH IF REGISTER CORRECT 
j ELSE PRINT OUT ERROR MESSAGE 



SAVE CONDITION CODES 
INStRl >AULT*> ? 
IF NOT. BRANCH 



Lb 
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3214 012160 


001007 








hne 


10$ 


3215 012162 


026637 


000002 


012212 




CMP 


2(SP), LASTFA 


3216 012170 


001406 








BF.Q 


20$ 


3217 012172 


016637 


000002 


012212 




MOV 


2CSP), LASTFA 


3218 012200 


062766 


000002 


000002 


10$: 


ADD 


02.2CSP) 


3219 012206 


106426 






20$; 


MTPS 


ISP)* 


3220 012210 
3222 012212 


000207 








RETURN 




000000 






LASTFA: 


.WORD 





3223 















SEQ 0076 



; IF ALWAYS, BRANCH 

i IS THIS FAULT ALREADY PRINTED? 

t IF YES, EXIT 

; ELSE, SAVE FAULT ADDRESS 

; SKIP BRANCH TO FORCE PRINTOUT 

5 RESTORE CONDITION CODES 

; AND RETURN 

j ADDRESS OF ROUTINE CALL 



Mb 
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SEQ 00/7 



3225 
3226 
32.? 7 
5228 
3229 
3250 
3231 
3232 
3233 
3234 
3235 
3236 
3237 
3238 
3239 
3240 
3241 
3242 
324 3 
3244 
324 5 
3246 
324 7 
3248 

324 9 
3250 
3251 
3252 
3253 
3254 
3255 
3256 

325 7 
3258 
3259 
'3260 
3261 
3262 
3263 
3264 
3265 
3266 
."^26 / 
3268 
326^ 
32 /O 
3271 
32 72 
3273 
32 /4 
32/5 
32/6 
32 / / 
32/8 
32/9 
3280 
3281 



SUBROUTINE CONFIG - ROUTINE TO FIND THE DEVICE CONFIGURATION AUTOMATICALLY. 



J ►♦ 



FUNCTIONAL DESCRIPTION; 

THIS ROUTINE SEARCHES THE IDV/IAV-11 ADDRESS RANGE (171000-171770) FOR A 
RESPONDING ADDRESS. FOR THE FIRST ADDRESS ON A 4 WORD BOUNDARY (171XX0) 
WHICH DOES NOT CAUSE AN NXM TRAP, AN ENTRY IS MADE IN THE HARDWARE 
P TABLE FOR UNIT L*LUN. FOR ADDRESSES OVER 171400, A VECTOR IS 
ASSUMED BASED ON THE LOW 8 BITS OF THE DEVICE ADDRESS. 

EACH CALL TO THE ROUTINE WILL CAUSE ONE MORE UNIT TO BE SEARCHED FOR, 
IF THE UNIT FOUND IS THE LAST IN THE IDV/IAV-11 RANGE, LJUNITS IS SET TO 
THE TOTAL NUMBER OF UNITS. IF NO UNIT IS FOUND, THE PROGRAM EXITS 
WITH THE CARRY BIT SET AND LJUNIT SET TO L5LUN. 

MODULES WITH MODE REGISTER CONTENTS NOT CORRESPONDING TO AN IDV/IAV11 
ARE SET UP, BUT CAUSE AN 'UNIDENTIFIED MODULE* MESSAGE TO BE OUTPUT. 

INPUTS: 

L$LUN - NUMBER FOR THE NEXT UNIT FOUND. 

IMPLICIT INPUTS: 

STADD MUST BE SET TO 171000 PRIOR TO THE FIRST CALL TO INITIALISE 
THE SEARCH AREA. 

ADDRESSES DEFINED BY "TX5TA" TO "1XEN0" OF THE I/O PAGE ARE READ. 

THE UORD LitUN+2 AFTER LABEL GPADD MUST CONTAIN THE PARAMETER 
TABLE ADDRESS FOR THE UNIT. 



OUTPUTS: 



THE HARDWARE P TABLE AND 1. SUN II ARE SET UP TO INCLUDE UP TO 16 
UNITS FOUND IN THE ABOVE ADDRESS RANGE. 

A MESSAGE 'UNIDENTIFIED MODULE FOUND AT ADDRESS NNNNNN' MAY BE 
PRINTED. 

IMPLICIT OUTPUTS: 

IK THE UNIT !- OUND IS THE LAST IN THE IDV'IAV 11 RANGE. L$UNIT IS SET UP 
TO CONTAIN THE TOTAl NUMBER OF UNITS FOUND Cl.SLUN^U. 

U NU MORE UNITS ARE FOUND, THE CARRY BIT IS SET AND L $LUN IS 
PLACEO IN t SUNIT. 

SUBORDINATE ROUTINES USED: 

NKM - NON EX IS TAN T MfrMOR^r TRAP ROUTINE. 

WRDY - ROUTINE TO WAIT FOR OPERATOR TO HPE 'RETURN'. 

FUNCTIONAL SIDE EFFECTS: 

NXMFLU MAY BE SET. 



N6 
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SEQ 00 78 



3282 








3283 








3234 








3285 








3286 








328? 








3288 








3289 








3290 


012214 






3291 


012214 


010146 




3292 


012216 


010246 




3293 


012220 


010346 




3294 


012222 


010446 




3295 








3296 


012224 


013702 


012514 


3297 


012230 


012737 


000001 


3298 


012236 








012236 


012746 


000340 




012242 


012746 


017266 




012246 


012746 


000004 




012252 


012746 


000003 




012256 


104437 






012260 


062706 


000010 


3299 








3300 


012264 


005037 


004060 


3301 


012270 


005712 




3302 


012272 


0057 37 


004060 


3303 


012276 


001006 




3304 


012300 


005737 


012516 


3305 


012304 


001422 




3306 


012306 


005037 


012516 


3307 


012312 


010201 




3308 








3309 


012314 


062702 


OOOOIO 


3310 


012320 


02022 / 


171770 


3311 


012324 


003757 




3312 


012326 


012702 


171000 


3313 


012332 


015/37 


002074 


3314 


012340 


005737 


012516 


3315 


012344 


001047 




3316 


012346 


005237 


002012 


3317 








3318 


012352 


021127 


140000 


3319 


012356 


103413 




3320 


012360 








012360 


010146 






012362 


012746 


012520 




012366 


012746 


000002 




012372 


010600 






012374 


10441/ 






012376 


062706 


000006 


3321 


012402 


004737 


011570 


3322 








3323 


012406 


013700 


002074 


3324 


012412 


006 300 




3 5?5 


012414 


O160C3 


003774 


3326 


01242Q 


010123 





CALLING SEQUENCE: 



EG. JSR 

BCS 



CONFIG: 



012516 



10$ 



20$ 



002012 



30$ 



40$ 



MOV 
MOV 
MOV 
MOV 

MOV 
MOV 
SETVEC 



PC, CONFIG 
INIUUT 



R1,-(SP^ 
R2.-CSP) 
R3.-CSP) 
R4, -(SP) 

STADD.R2 
41, NOUNIT 
tf4,4NXM,#340 



Cl.R 


NXMFl.G 


TST 


(R2) 


TST 


NXMFL.G 


BNE 


20$ 


TST 


NOUN IT 


BEQ 


30$ 


CLR 


NOUNIT 


MOV 


R2.R1 


ADD 


010, R2 


CMP 


R2.0IXEND 


BLE 


10$ 


MOV 


0IXSTA ( R2 


MOV 


L.$LUN,L$UNIT 


TST 


NOUNIT 


BNE 


70$ 


INC 


L$UNIT 


CMP 


(Rl). 4140000 


BLO 


40$ 


PRINTF 


4C01.R1 



JSR PC.WRDY 

MOV L$LL'N,RO 

ASl. RO 

MOV GPADLHR0),R3 

MOV Ri,CR3)t 



j IF NO MORE UNITS, START AGAIN 



SAVE Rl TO R4 



j START SEARCH FRCM THIS ADDRESS 
; ASSUME NO UNIT WILL BE FOUND 
j SET UP NXM TRAP 

MOV 

MOV 

MOV 

MOV 

TRAP 

ADO 



4340, (SP) 

onxm, -csp; 

,74, (SP) 
43. -(SP) 
CSSVtC 
tflO.SP 



NXM 



ADDRESS 



FLAG 
c: 



CLEAR THE 

CHECK THE 

ANYTHING THERE ? 

IF NOT TRY NEXT DEVICE ADDRESS 

IF YES, IS IT THE 2ND ONE THIS CALL 

IF YES, SET UP THE P TABLE 

IF IT'S THE FIRST, FLAG UNIT FOUND 

AND SAVE THE ADDRESS 

GET THE NEXT ADDRESS 

OUT CF THE IXV11 RANGE ? 

IF NOT, GO BACK 

ELSE START AGAIN NEXT CALL 

SAVE THE UNIT NUMBER 

WERE ANY UNITS FOUND ? 

IF NOT, EXIT 

ELSE WE HAVE THE LAST UNIT 



i IS MODULE ID OK ? 

5 IF YES, BRANCH 

i ELSE PRINT 'UNIDENTIFIED' 

MOV 
MOV 
MOV 
MOV 
TRAP 
ADD 

5 WAIT FOR OPERATOR TO TYPE 



Rl. (SP) 
tfCOl. CSPI 
02, (S<>) 
SP.RO 
C$PNTF 

tfti , SP 

RETURN' 



i FORM OFFSET FOR I. UN 

! GET P TABLE ADORES*; IN R3 
{ SAVE THE DEVICE ADDRESS 



B7 
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3327 
332* 
3329 
3330 
3331 
3332 
3333 
3334 
3335 
3336 
3337 
3338 
3339 
3 540 
3341 
3342 
3343 



3344 
3345 
3346 
334 7 
3348 

3349 

3350 
3351 
335? 
335? 
3 554 
3 355 
335* 
3557 



012422 
012426 
012432 
012434 
012436 
012440 
012442 
012446 
012450 
012452 
012454 
012460 
012462 

012464 
012470 
0124 70 
0124/4 
012476 
012500 
012502 
012504 
012506 
012512 

012514 
012516 



012520 



042701 
032701 
001001 
005001 
010123 
00140? 
012701 
010123 
005023 
005C23 
012723 
005023 
005023 

010237 

012700 
104436 
012604 
012603 
012602 
012601 
00623/ 
000207 

171000 

oooooo 



045 



17 7000 
000400 



000200 

000003 

012514 
000004 



012516 



lib 





BIC 


0177000, Rl 




BIT 


0)00, Rl 




BNE 


50$ 




CLR 


ri 


50$ j 


MOV 


R1,(R3)» 




REQ 


60$ 




MOV 


0200, Rl 


60$ j 


MOV 


R1,CR3)» 




CLR 


(R3)» 




CLR 


lR3)* 




MOV 


03, (R3). 




CLR 


(R3)» 




CLR 


(R3V 


70$: 


MOV 


R2.STADD 




CLRVEC 


04 




MOV 


(SP)»,R4 




MOV 


<SP)*,R3 




MOV 


(SP)*,R? 




MOV 


(SPU.R1 




ASR 


NOUNIT 




RTS 


PC 


STADD: : 


.WORD 


IXSTA 


NOUNIT j 


>:JORD 







.NLIST 


Btx 


045 CQi; 


.ASCI/ 


/*N*AUNIQE 




,1 1ST 


BEX 




♦ EVEN 





SEQ 00 79 



CALCULATE THF VECTOR ADDRESS 

ADDRESS OVER 171400 ? 

IF YES, BRANCH 

ELSE ZERO THE VECTOR 

AND SAVE IT 

IF 0, BRANCH 

ELSE SET UP DEFAULT PRIORITY 

SAVE THE PRIORITY 

FLAG NOT LOOPED 

NO LOa LEVEL 

ALL DEBOLNCE PERIODS 

NO OTHER DEVICE 

OR VECTOR 

SAVE THE NEXT SEARCH ADDRESS 
RESTORE THE NXM TRAP CATCHER 

MOV 
TRAP 
RESTORE R4 TO Rl 



04, RO 

C$CVEC 



IF NO UNIT 
AM) RETURN 



SET THE CARRT BIT 



START ADDRESS 0^ SEARCH AREA 
SET TO SHOW NO UNTT FOUND 



/*N*AUNIDENUFIEQ MODULE * QUNU AT ADDRESS *G6*A./ 



c/ 
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»FQ 0080 



5SV» 

5360 
33M 
3362 

3364 
3365 

3368 

33 70 
3371 
33 V 
33:3 
3374 
3375 
3376 

337 7 
3378 
3379 
3380 
3381 
3383 
3383 
3384 
3385 
3386 

338 7 
3388 
3389 
3 590 
3391 
3392 
3393 
3394 
3395 
3396 
5397 
3398 
3399 
3400 
3401 
3402 
3403 
3^04 
3405 



3406 
340/ 
3408 



I SUBROUTINE CONPRI - SUBROUTINE TO PRINT A CONFIGURATION TABLE, 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE PRINTS A CONFIGURATION TABLE OF ALL UNITS LISTED IN 
THE HARDWARE PARAMETER TADLE. LISTED ARE THE MODE REGISTER ADDRESS, 
VECTOR, DEVICE TYPE, WHETHER LOOPED AND IF 50, THE ADDRESS AND VECTOR 
OF THE DEVICE TO WHICH IT IS LOOPED. 

INPUTS: 

NONE . 
IMPLICIT INPUTS: 

THE HARDWARE P TABLE. 

If NO UNITS ARE CONFIGURED, THE GLOBAL MESSAGE LABELLED "NODEV" 
IS PRINTED* 

OUTPUTS: 

THE CONFIGURATION TABLE IS PRINTED. 

IMPLICIT OUTPUTS: 

IF NO UNITS ARE CONFIGURED (LIUNIT « 0), A MESSAGE 'NO DEVICES 
FOUND 1 IS PfUNTFt . 

SUBORDINATE ROUTINES USED; 

NXM - NON EXISTANT MtMORl TRAP ROUTINE. 
CRLF - LINE FEED PRINT ROUTINE. 

FUNCTIONAL SIDE EFFECTS: 

REGISTERS Rt TO R5 ARE CORRUPTED. 
CALLING SEQUENCE: 

JSR PC, CONPRI 



012600 
012600 
012600 
012604 
012610 
012614 
012620 
012622 
012626 
012632 
01 26 34 
012634 



CONPRI t j 



012746 
012746 
012746 
012746 
104437 
062706 
005737 
001012 



000340 
017266 
000004 
00000 ^ 

000010 
002012 



St iVf.C fr4,ONXM,034O 



012746 0Q7J50 



r*,I I IUNIT 

HNt U«, 

PRINTF rtNUDbV 



I CATCH REFERENCES TO NXM 

MOV 

MOV 

MOV 

MOV 

TRAP 

ADD 

j AN! UNITS CONFIGURED ? 

1 U ifcS, BRANCH 



1 ELSE PRINT 



NO DEVICES FOUND* 
MOV 



$540, -ISP) 
0NXM , C SP ) 
04 . ISP1 
55. ^SPl 
CJSVfcC 
310.SP 



ftNOOtV, -^SP) 



[)/ 
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012640 


012746 


000001 




012644 


010600 






012646 


104417 






012650 


062706 


000004 


340^ 


012654 


000137 


013704 


3410 








3411 


012660 








01266C 


012746 


013720 




012664 


012746 


000O01 




012670 


010600 






0126/2 


104417 






012674 


062706 


000004 


3412 


012700 








01P7Q0 


012746 


013771 




012704 


012746 


00000 I 




012710 


010600 






012712 


10*417 






012714 


062706 


000004 


3413 


012720 








012720 


012746 


014043 




012724 


012746 


000001 




012730 


010600 






012732 


104417 






012734 


062706 


000004 


3414 


012740 








012740 


012 746 


014146 




012744 


01274o 


000001 




012750 


010600 






012752 


104417 






012754 


062706 


000004 


3415 


012760 


005001 




3416 


012762 


010100 




3417 


012764 


006300 




3418 


C12766 


016002 


003774 


3419 


012772 


012203 




3420 


012774 








012774 


010346 






012776 


010146 






013000 


012746 


014217 




013004 


012746 


000003 




013010 


010600 






013012 


104417 






013014 


062706 


000010 


3421 


013020 


005722 




3422 


013022 


001413 




3423 


013024 








013024 


016246 


177 7/6 




013030 


012745 


014230 




013034 


012746 


000002 




013040 


010600 






013042 


104417 






013044 


062 706 


000006 


3424 


013050 


000410 




3425 


013052 








013052 


012 ?46 


01423/ 




015056 


012 746 


000001 




013062 


010600 





10$: 



JMP CONfcX 
PRINTF 0CP1 



PRINTF 0CP1A 



PRINTF 0CP1B 



PRINTF 0CP1C 



20i: 



CLR 


Rl 


MOV 


Rt.RO 


ASL 


~*0 


MOV 


GPADDCR0),R2 


MOV 


(R2)>,R3 


PRINTF 


0CP2,R1,R3 



TST 

be a 

PRINTF 



(R2>. 

30$ 

0CP3, -2(R2) 



301 1 



PRINTF 



40* 
0CP4 







SEQ 0081 




MOV 


01, -CSP) 




MOV 


SP.RO 




TRAP 


C*PNTF 




ADD 


04, SP 


l 


and exit 




i 


PRINT CONFIGURATION HEADER 






MOV 


0CP1. -CSP) 




MOV 


01. -CSP) 




MOV 


SP,RO 




TRAP 


CIPNTF 




ADD 


44, SP 


\ 


MOV 


0CP1A. -CSP) 




MOV 


01, -CSP) 




MOV 


SP.RO 




TRAP 


CiPNTF 




ADD 


04, SP 


J 


MOV 


0CP1B. -CSP) 




MOV 


01, -CSP) 




MOV 


SP.RO 




TRAP 


CJPNTF 




ADO 


04, SP 


i 


MOV 


0CP1C, (SP) 




MOV 


01. -CSP) 




MOV 


SP,RO 




TRAP 


CIPNTF 




ADD 


04, SP 


I 


START WITH FIRST UNIT 




\ 


FORM PARAMETER TABLE OFFSET 




i 


GET THE UNIT P TABLE 




2 


SAVE THE UNIT ADDRESS 




i 


PRINT UNIT NO. AND ADDRESS 






MOV 


R3, CSP) 




MOV 


Rl.-CSP) 




MOV 


0CP2. -CSP) 




MOV 


43, -CSP) 




MOV 


SP.RO 




TRAP 


CJPNTF 




ADD 


01O.SP 


I 


IS THERE A VALID VECTOR ? 




I 


IF NOT, BRANCH 




I 


ELSE PRINT THE VECTOR 






MOV 


-2(R?). CSP) 




MOV 


0CP3, -CSP) 




MOV 


02 , C SP ) 




MOV 


SP.RO 




TRAP 


CtPNTF 




ADD 


06, SP 


\ 

I 


PRINT 'NONE' 






MOV 


0CP4 . k ^P > 




MOV 


01, iSP) 




MOV 


SP.RO 



7 
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013064 


104417 






013066 


062706 


000004 


3426 








3427 


013072 


005037 


004060 


3428 


013076 


112305 




3429 


013100 


111304 




3430 


013102 


042704 


177400 


3431 


013106 


005737 


004060 


3432 


013112 


001421 




3433 


013114 








013114 


012746 


014400 




013120 


012746 


000001 




013124 


010600 






013126 


104417 






013130 


062706 


000004 


3434 


013134 








013134 


012746 


014415 




013140 


012746 


000001 




013144 


010600 






013146 


104417 






013150 


062706 


000004 


3435 


013154 


000464 




3436 








3437 


013156 








013156 


010546 






013160 


010446 






013162 


012746 


014251 




013166 


012746 


000003 




013172 


010600 






013174 


104417 






013176 


062706 


000010 


3438 








3439 


013202 


020427 


000037 


3440 


013206 


101003 




3441 


013210 


012703 


014446 


3442 


013214 


000421 




3443 


013216 


020427 


000077 


3444 


013222 


101003 




3445 


013224 


012703 


014457 


3446 


013230 


000413 




344 7 


013232 


020427 


000177 


3448 


013236 


101003 




3449 


013240 


012703 


014470 


3450 


013244 


000405 




3451 


013246 


02042 7 


000277 


3452 


013252 


101014 




3453 


013254 


012703 


014501 


3454 


013260 








013260 


010346 






013262 


012746 


014266 




013266 


012746 


000002 




013272 


010600 






013274 


104417 






013276 


062 706 


000006 


3455 


013302 


0004 U 




3456 


013504 








013304 


012746 


0142/4 



40$; 



CLR 


NXMFLG 


MOVB 


(R3)*,R5 


MOVB 


(R3),R4 


BIC 


0177400, R4 


TST 


NXMFLG 


BEQ 


50$ 


PRINTF 


0CP10 



PRINTF 0CP10A 



50$ 



BR 110$ 
PRINTF 0CP5.R4.R5 





CMP 


R4,03 7 




BHI 


60$ 




MCV 


001, R3 




BR 


90$ 


60$: 


CMP 


R4.077 




BHI 


70$ 




MOV 


0D0.R3 




BR 


90$ 


70$: 


CMP 


R4.0177 




BHI 


80$ 




MOV 


0AI.R3 




BR 


90$ 


80$: 


CMP 


R4.027 7 




BHI 


100$ 




MOV 


OAO.R^ 


90$: 


PRINTF 


0CP6.R3 



100$: 



BR 
PRINTF 



110$ 
0CP7 









SEQ 0082 






TRAP 


C$PNTF 






ADD 


04, 5P 


l 


GET READY FOR NXM 


TRAP 




I 


GET MODE REGISTER 


LOW BYTE 




I 


AND HIGH BYTE 






t 


DISCARD REGISTER HIGH BYTE 




; 


WAS THERE AN NXM TRAP ? 




i 


IF NOT, BRANCH 






* 


ELSE PRINT UNKNOWN 


ID/MODE 








MOV 


OCP10, (SP) 






MOV 


Ol.-CSP) 






MOV 


5P,R0 






TRAP 


C$PNTF 






ADD 


04, SP 


i 


AND UNKNOWN MODULE 


TYPE 








MOV 


0CP10A, -CSP) 






MOV 


01, -(SP) 






MOV 


SP.RO 






TRAP 


C$PNTF 






ADD 


04, SP 


i 


AND SEE IF LOOPED 







; PRINT OUT ID/MODE 



PRINT 



MOV 

MOV 

MOV 

MOV 

MOV 

TRAP 

ADD 

INPUT ? 

• STRING 

TYPE 
OUTPUT ? 

' STRING 
TYPE 
INPUT ? 

STRING 
T>PE 
OUTPUT ? 

STRING 
YPE 

MOV 

MOV 

MOV 

MOV 

TRAP 

ADO 



CANNOT BE TESTED' 
MOV 



R5.-CSP) 
R4,-CSP) 
0CP5, -CSP) 
03. -(SP) 

SP,RO 
C$PNT^ 
010, SP 



IS MODULE DIGITAL 
IF NOT, BRANCH 
ELSE SAVE 'DIG. IN 
GO TO PRINT MODULE 
IS MODULE DIGITAL 
IF NOT, BRANCH 
ELSE SAVE 'DIG OUT 
GO TO PRINT MODULE 
IS MODULE ANALOGUE 
IF NOT, BRANCH 
ELSE SAVE 'AN IN' 
GO TO PRINT MODULE 
IS MODULE ANALOGUE 
IF NOT, BRANCH 
ELSE SAVE 'AN OUT' 
PRINT OUT DEVICE T 



R3, CSP) 
0CP6, -vSP) 
02, vSP) 

C$PNTF 
Oh.SP 



0CP7, ^P> 



F 7 
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3457 
3458 
3459 
3460 
3461 



3463 
3464 
3465 



3466 
3467 
3468 
3469 
34 70 
3471 
34 72 
3473 
3474 
3475 
34 76 



34 7 7 
3478 
3479 
3480 
3481 
3482 
3483 
34tt4 
3485 
3486 
3487 
3488 
3489 
3490 
3491 
349? 
34 93 
3494 



013310 
013314 
013316 
013320 
013324 

013326 
013330 
013332 
013334 
013334 
013340 
013344 
013346 
013350 
013354 

013360 
013360 
013364 
013370 
013372 
013374 

013400 
013404 
013406 
013410 
013412 
013414 
013416 
013422 
013426 
013430 
013430 
013434 
013440 
013442 
013444 
013450 

013452 
013456 
013460 
013464 
013466 
013472 
013474 
013500 
013502 
013506 
013510 
013514 
013516 
013522 
013524 
013530 



012746 

010600 
104417 
062706 
000561 

C05722 
005722 
001012 

012746 
012746 
010600 
104417 
062706 
000137 



012746 
012746 
010600 
104417 
062706 

005037 
005722 
005722 
012203 
105723 
111304 
042704 
005737 
001411 

012746 
012746 
010600 
104417 
062706 
000451 

020427 
101003 
012703 
000421 

020427 
101003 
012703 
000413 
020427 
101003 
012703 
000405 
020427 
101014 
012703 



000001 
000004 



014367 
000001 



000004 
013670 



014356 
000001 



000004 
004060 



177400 
004060 



014415 
000001 



000004 

000037 
014446 
00007/ 
014457 
000177 
014470 
0002 7 7 
014501 



110$i 



120$; 



130$: 

140$: 

150$: 

160$: 
170$; 



BR 

TST 
TST 
BNE 
PRINTF 



BR 

CMP 

BHI 

MOV 

BR 

CMP 

BHI 

MOV 

BR 

CMP 

BHI 

MOV 

BR 

CMP 

BHI 

MOV 

PRINTF 



210$ 

(R2)> 
CR2)* 

120$ 
0CP9 



JMP 210$ 
PRINTF 0CP8 



CLR 


NXMFLG 


TST 


CR2)* 


TST 


( R2 ) ♦ 


MOV 


CR2)f,R3 


TSTB 


(R3)* 


MOVB 


CR3),R4 


BIC 


$177400, R4 


TST 


NXMFLG 


BEQ 


130$ 


PRINTF 


0CP10A 



190$ 

R4.S37 

140$ 
0DI.R3 

i rot 

R4.07 7 

150$ 

>00,R3 

170$ 

R4,01/7 

160$ 

*AI,R3 

170$ 

R4.027/ 

180$ 

OA0.R3 

0CP6.R3 



SEQ 0083 



j GO TO NEXT DEVICE 

j SKIP THE PRIORITY 

I IS DEVICE LOOPED ? 

j IF YES, BRANCH 

I ELSE PRINT 'NO' 



MOV 
MOV 
TRAP 
ADD 



#1, -CSP) 

SP,RO 
C$PNIF 
04, SP 



i AND GO TO NEXT DEVICE 
; PRINT 'YES' 



MOV 

MOV 

MOV 

TRAP 

ADD 



MOV 

MOV 

MOV 

TRAP 

ADD 



0CP9.-CSP) 
01, CSP) 

SP.RO 
CIPNTF 
04, SP 



0CP8, -CSP) 
01. -CSP) 

SP.RO 
C$PNTF 
04, SP 



GET READY FOR NXM TRAP 

SKIP LOW LEVEL QUESTION 

SKIP DBOUNCE QUESTION 

GET OTHER MODULE ADDRESS 

GET ID CODE 

INTO R4 

DISCARD REGISTER TOP BYTE 

WAS THERE AN NXM TRAP ? 

IF NOT, BRANCH 

ELSE PRINT UNKNOWN OTHER MODULE TYPE 

MOV 0CP10A, 
MOV 01, -(5P 
MOV SP.RO 
TRAP CIPNTF 
ADD 04 . SP 



IS MODULE DIGITAL INPUT ? 
IF NOT, BRANCH 
ELSE SAVE 'DIG. IN' STRING 
GO TO PRINT MODULE HPE 
IS MODULE DIGITAL OUTPUT ? 
IF NOT, BRANCH 
ELSE SAVE 'DIG OUT' STRING 
GO TO PRINT MODULE TYPE 
IS MOOULE ANALOGUE INPUT ? 
ir NOT, BRANCH 
El.SF SAVE 'AN IN' STRING 
GO TO PRINT NODULE HPE 
IS MODULE ANALOGUE OUTPUT ? 
IV NOT, BRANCH 
ELSE SAVE 'AN OUT' STRING 
j PRINT OUT DEVICE MPt 



CSP) 



G7 
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3495 
3496 



3497 
3498 



3499 
3500 
3501 



3502 
3503 



3504 
b505 
3506 
3507 
3508 
3509 
3510 



3511 
3512 
3513 
3514 
3515 
3516 
3517 
3516 
3519 
3520 
3521 



013530 
013532 
013536 
013542 
013544 
013546 
013552 
013554 
013554 
013560 
013564 
013566 
013570 

013574 
013574 
013600 
013604 
013610 
013612 
013614 
013620 
013622 
013624 
013624 
013630 
013634 
013636 
013640 
013644 
013646 
013646 
013650 
013654 
013660 
013662 
013664 

013670 
013672 
013676 
013700 
013704 
013710 
013710 
013714 
013716 



013720 
013771 
014043 
014136 
014146 

014217 



010346 
012746 
012746 
010600 
104417 
062706 
000410 

012746 
012746 
010600 
104417 
062706 



016246 
012746 
012746 
010600 
104417 
062706 
005712 
001011 

012746 
012746 
010600 
104417 
062706 
000411 

011246 
012746 
012746 
010600 
104417 
062706 

005201 
020137 
002002 
000137 
004737 

012700 
104436 
000207 



045 
045 
045 
045 
045 

045 



014266 
000002 



000006 



014400 
000001 



000004 



177776 
014433 
000002 



000006 



014237 
000001 



000004 



014437 
000002 



000006 



002012 

012762 
011542 

000004 



116 
116 
116 
123 
101 

116 



180$ 



BR 
PRINTF 



190* 
4CP10 



190$ 



200$: 



210$: 



CONEX 



045 
045 
062 
071 

040 



CP1: 

CP1A: 
CP1B: 

CP1C: 



PRINTF 4CP11,-2(R2) 



TST 
BNE 
PRINTF 



BR 
PRINTF 



INC 
CMP 
BGE 
JMP 
JSR 
CLRVEC 



RTS 

.NLIST 

.A5CIZ 
.ASCIZ 
.ASCII 
.ASCIZ 
.ASCI2 



(R2) 
200$ 
0CP4 



210$ 
4CP12,(R2) 



Rl 

R1,L$UNI 

CONEX 

20$ 

PC.CRLF 

#4 



PC 







SEQ 0084 




MOV 


R3,-(SP) 




MOV 


0CP6, -(SP) 




MOV 


42, (SP) 




MOV 


SP.RO 




TRAP 


C$PNTF 




ADD 


46, SP 


PRINT 'UNKNOWN' 








MOV 


4CP10, -(SP) 




MOV 


41,-CSP) 




MOV 


s:\ro 




TRAP 


C$PNTF 




MD 


44, SP 


PRINT OTHER MODULE ADDRESS 






MOV 


-2(R2), -CSP) 




MOV 


4CP11, -(SP) 




MOV 


02, -(SP) 




MOV 


SP.RO 




TRAP 


C$PNTF 




ADD 


46, SP 


IS THERE A VALID VECTOR ? 




IK YES, BRANCH 






ELSE PRINT 'NONE' 








MOV 


OCP4.-C5P) 




MOV 


01. -(SP) 




MOV 


SP.RO 




TRAP 


C$PNTF 




ADD 


44, SP 


AND GO TO NEXT UNIT 






PRINT OTHER VECTOR 








MQV 


(R2),-(SP) 




MOV 


*CP12 f (SP) 




MOV 


42, -(SP) 




MOV 


SP.RO 




TRAP 


C$PNTF 




ADD 


46, SP 


PREPARE FOR NEXT UNIT 






Al L UNITS DONE ? 






IF YES. EXIT 






ELSE DISPLAY THE NEXT 






PRINT A LINE FEED 






RESTORE SUPERVISOR NXM TRAP 


CATCHER 




MOV 


44, RO 




TRAP 


C$CVEC 



BEX 

\#N*S24*AIDV/IAV-U MODULE CONFIGURAT ION. \ 

/*N*S24*A - - - ■ / 

\*N2*AUNIT ADDRESS VECTOR ID/MODE MODULE 

\*S9*AAT\ 

\*A VECTQR*N*S1^*AAS$UMED*$13*ATYPE*N\ 



LOOPED T0\ 



045 CP2: 



.ASCI/ \*N*D3*09\ 



H7 



BAt ARf AS 
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BAl. SUBROUTINES 


SbCTION 














3522 014230 




045 


123 


065 


CP3 


.ASCIZ 


\*S5*03\ 




3523 014237 




045 


123 


064 


CP4 


, ASCIZ 


\*S4*AN0NE\ 




3524 014251 




045 


123 


063 


CP5 


.ASCIZ 


\*S3*03*A/*03\ 




3525 014266 




045 


123 


063 


CP6 


.ASCIZ 


\#S3*T\ 




3526 014274 




045 


101 


040 


CP7 


.ASCIZ 


\*A +** CANNOT BE 


TESTED WITH THIS DIAGNOSTIC ***\ 


3527 014356 




045 


101 


040 


CP8 


.ASCIZ 


\*A YES\ 




3528 014367 




045 


101 


040 


CP9 


.ASCIZ 


\*A N0\ 




3529 014400 




045 


101 


040 


CP10: .ASCIZ 


\*A UNKNOWNS 




3530 014415 




045 


101 


040 


CP10A; .ASCIZ 


\*A UNKNOWN \ 




3531 014433 




045 


117 


071 


CPU: .ASCIZ 


\*09\ 




3532 014437 




045 


123 


065 


CP12: .ASCIZ 


\*S5*03\ 




3533 


















3534 014446 




104 


111 


107 


01: 


.ASCIZ 


/DIG. IN / 




3535 014457 




104 


111 


107 


DO: 


.ASCIZ 


/DIG. OUT/ 




3536 014470 




101 


116 


056 


Ali 


.ASCIZ 


/AN. IN / 




3537 014501 




101 


116 


056 


AO: 


.ASCIZ 


/AN. OUT/ 




3538 


















353^ 












.LIST 


BEX 




3540 












.EVEN 







SEQ 0085 



1 7 



Gl OBAi AR( AS 
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GLOBAL SUBROUTINES SECTION 

3542 
3543 

3544 
3545 
354b 
354 7 
3548 
3549 
3550 
3551 
3552 
3553 
3554 



3556 
355 V 
3558 

3559 
3560 
3561 
356? 
3563 
3564 
3565 
3566 
3567 
3568 
35o9 
3570 
3571 
3572 
3573 
3574 
3575 
3576 
35/7 
35/8 
35, 7 9 
3580 
3581 
3582 
3583 
3584 
3585 
3 586 
358 7 
3588 
3589 
3590 
3591 

3593 

3594 
3595 



SEQ 0086 



i SUBROUTINE DACON - DIGITAL TO ANALOGUE CONVERSION ROUTINE. 

■ * * 

5 FUNCTIONAL DESCRIPTION: 

THIS CONVERTS A 12 BIT DIGITAL PATTERN INTO A 2 WORD ANALOGUE 
OUTPUT VALUE. 



INPUTS t 

MODE 



- UNIPOLAR CO TO 10 VOLTS) 

1 » BIPOLAR (-10 TO *10 VOLTS) 

2 * - 20 MA 
3-4 - 20 MA 



BINARY CODED 
OFF" SET BINARr CODED 
BINARY CODED 
BINARY CODED 



GAIN 

Rl 
IMPLICIT INPUTS: 

VITAB AND ITAB 
OUTPUTS: 



- 7 •• GAINS 1,2,5,10,20,50,100,200 
12 BIT INPUT PATTERN. 



DIGITAL/ANALOGUE CONVERSION TABLES. 



Rl - MILLIVOLTS (MODES AND 1) 

MICROANPS (MODES 2 AND 3) 

R2 - MICROVOLTS (MODES AND 1 ) 

NANOAMPS (MODES 2 AND I) 



IMPLICIT OUTPUTS 




NONE . 






SUBORDINATE 


ROUTINES USED: 


NONE. 






FUNCTIONAL 


SIDE EFFECTS: 


NONE. 






CALLING SEQUENCE 




EG. MOV 

MOV 
MOV 
JSR 


01, MODE 
#6, GAIN 
«////, HI 
PC, DACON 



BIPOl AR CONVERSION 
GAIN - 100 
ALL BITS SET 



»«',u 



014512 

014512 
014514 
014516 
014522 



010346 

01C446 
015703 
005 703 



DACON: j 



004154 



MUV 
MOV 
MOV 



H3, (SP) 
R4. (SP) 

M0DE.R3 
R3 



j SAVE R3 
AND R4 
(A I MODI 

MODE ■> 



J/ 



Gl.OBAi A5;f AS 
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GLOBAL SUBROUTINES SECTION 



SEQ 008/ 



3599 
3600 
3b01 

360,"? 

3603 

3604 

3605 

3606 

360/ 

3608 

3609 

3610 

3611 

3612 

3bl3 

3614 

3615 

3616 

3617 

3618 

3619 

3620 

3621 

3622 

3623 

3624 

3625 

3626 

3627 

3628 

3629 

3630 

3631 

3632 

3633 

3634 

3635 

3636 

3637 

3638 

3639 

3640 

3641 

3642 

364 3 

3644 

3645 

3646 

364 7 

3648 

3649 

3650 

3651 

3652 

3653 

3654 

3655 



014524 
014526 
014532 

014534 
014536 
014540 
014544 

01454b 
014550 
014552 
014556 



001003 
012700 
000414 

005303 
001003 
012700 
000407 

005303 
001003 
012700 
000402 



014560 012700 



014564 

014570 
014572 
014574 
014600 

014602 
014604 
0146C6 
014610 
014612 
014614 

014616 
014620 

014622 
014624 
014626 
014632 
014636 
014640 
014644 
01464t> 
014650 
014654 
C14656 

014660 

014666 
014670 
0146 72 

014674 
014676 
014 700 
014704 

014 706 

0.14714 
01m/ 16 



013703 
005303 
100403 
062700 
000773 

011004 
010103 
005001 
005002 
006303 
006303 
006303 
006303 

006303 
103011 
066002 
020227 
002403 
162702 
005201 
061001 
C62700 
005703 
001361 

023727 
00100 7 

160401 
002005 
005 702 
001403 
162702 
005201 



023727 
00100c' 



004176 
004776 

005576 

006376 
004136 

000060 



000030 
001750 

001750 
000002 

004134 000001 



001750 



00413^ 000003 
062 701 007640 



014 722 012604 





BNL 


10$ 




MOV 


OVUPTAB.RO 




BR 


PSDA 


10$: 


DEC 


R3 




BNE 


20$ 




MOV 


ovRPTAB,RO 




BR 


PSDA 


20$: 


DEC 


R3 




BNE 


30$ 




MOV 


0IOTAB.RO 




8R 


PSDA 


30$: 


MOV 


0I4TAB.R0 


PSDA: 


MOV 


GAIN.R3 


30$: 


DEC 


R3 




BMI 


40$ 




ADD 


048. ,R0 




BR 


30$ 


40$; 


MOV 


(R0).R4 




MOV 


R1.R3 




CLR 


Rl 




CLR 


R2 




ASL. 


R3 




A St. 


R3 




ASL 


R3 




ASl. 


R3 


50$: 


ASL. 


R3 




BCC 


70$ 




ADD 


24.(R0'),R2 




CMP 


R2, 01000. 




BLT 


60$ 




sue 


01000. ,R2 




INC 


Rl 


60$: 


ADD 


(R0),R1 


70$: 


ADD 


02, RO 




T5T 


R3 




BNE 


50$ 


80$: 


CMP 


MODE, 01 




BNE 


*«)$ 




SUB 


R4,R1 




BGE 


90$ 




TST 


R2 




be. a 


90$ 




SUB 


01000. ,R2 




INC 


Rl 


90$ j 


CMP 


MODE ,03 




HNE 


100$ 




ADO 


04000. ,R1 


100$: 


MOV 


(£P)»,R4 



5 IE NOT, BRANCH 

{ GET CONVERSION TABLE EQR MODE 



j MODE, l > 

l IE NOT, BRANCH 

} GET CONVERSION TABLE EQR MODE 1 



MODE 2 ? 

IE NOT, BRANCH 

GET CONVERSION TABLE EQR MODE 



j USE I4TAB EOR MODE 3 

; GET THE GAIN 

j HAVE WE GOT THE CORRECT TABLE ? 

j IE YES, BRANCH 

; ELSE INCREASE THE TABLE OFFSET 

l AND TRY AGAIN 

SAVE HIGH BIT VALUE 
SAVE THE BIT PATTERN 
CLEAR THE OUTPUT REGISTERS 

SHIET QUI UNUSED BITS 
( BITS 15 - 12 ) 



TEST A HTT 

U" CLEAR, BRANCH 

ELSE ADD IN LOW VALUE 

OVEREI OW OE LOW WORD ? 

IE NOT, BRANCH 

ELSE CARRY EROM LOW WORD 

TO HIGH WORD 

AND ADD IN HIGH VALUE. 

GET NEXT TABLE ENTRY 

ALL BITS PROCESSED ? 

IE NOT. DO MORE BITS 

DIPOLAR VOLTAGE. CONVERSION > 

ir NOT, BRANCH 

El. r >E MAKE BIPOl AR 

If STILL POSITIVE. BRANCH 

DECIMAL PAP^ ZERO ? 

If ifcS. BRANCH 

ELSE BORROW EROM HIGH PART 



(*•., 



4 ■ ,^_0 MM MODE ? 

U NOT, BRANCH 

E I Sh ADD IN BASE VALUE 

RESTORE R4 



K7 

Gl.OBAi. ARIAS MACRO MU>00 ^6-0CT•83 15:<?2 PAHF 36 2 

SEQ 0088 
GLOBAL SUBROUTINES SLC1I0N 

SbSt> 014 724 01^603 MOV (SP)f,R3 } AND R5 

3t>5? 01472b 000207 RTS PC j 



L/ 



Gl OB At ARE AS 
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GLOBAL SUBROUTINES SECTION 

3660 
3b£ i 
3662 
36b3 
3b 6 4 
3t>bS 
3666 

366 7 
36t>6 
3669 
3670 
3671 
36 7,? 

3674 
3675 
3676 

367 7 

36/8 
36/*» 
3680 
3681 
36b? 
3683 
3684 
368b 
3686 
368/ 
3688 
3689 
3690 
3691 
369 ( 5 
3693 
3694 
3695 
3696 
3697 
3698 
3699 
3 700 
3/01 
3702 
3 703 
3704 
3 .'OS 
3/06 
3/0/ 
3/08 
3 /09 
3/10 
3 711 
3/12 
3/13 
3 / 1 4 
3715 



SEQ 0089 



SUBROUTINE ADCON - ANALOGUE TO DIGITAL CONVERSION ROUTINE, 

FUNCTIONAL DESCRIPTION: 

THIS CONVERTS A 2 WORD ANALOGUE VALUE INTO A 12 BIT DIGITAL OUTPUT 
PATTERN. THE INPUT IS ROUNDED UP OR DOWN TO THE NEAREST LSB VALUE, 



INPUTS: 

MODE 

GAIN 
Rl - 

R2 - 



» UNIPOLAR CO TO 10 VOLTS) 
1 



BINARY CODED 
■ BIPOLAR (-10 TO *10 VOLTS) OFFSET BINARY CODED 
-0-20 MA BINARY CODED 

■4 - 20 MA BINARY CODED 



: - 7 * GAINS 1,2,5,10.20.50,100,200 

MILLIVOLTS (MODES AND 1) 
MICROAMPS (MODES 2 AND 3 ) 

MICROVOLTS (MODES AND 1) 
NANOAMPS (MODES 2 AND 3) 



IMPLICIT INPUTS: 

VITAB AND ITAD : DIGITAL/ANALOGUE CONVERSION TABLES. 
OUTPUTS: 

Rl : 12 BIT INPUT PATTERN, 
IMPLICIT OUTPUTS: 

NONE , 
SUBORDINATE ROUTINES USED: 

NONE . 
FUNCTIONAL SIDE EFFECTS: 

NONE . 
CALL TNG SEQUENCE: 



EG. 



MOV 


.7 1, MODE 


MOV 


#6 .GAIN 


MOV 


</ 4.R1 


MOV 


0-1, R2 


JSR 


PC, ADCON 



BIPOLAR CONVERSION 
GAIN - 100 

4.001 MILLIVOLTS 
IN R1/R2 



014750 
014/30 
014/32 
014734 



01C346 
010446 
013703 



ADCON: 



004134 



MOV 
MOV 
MOV 



R5, ISP 'J 

R4 , ( SP ) 
MODE, R 3 



5 SAVE R3 
i AND R4 
j GET MODE 



MV 



GL OBAt ARf AS 



hACRO M1200 26 -OCT -83 lb:,?? 



GLOBAL SUBROUTINES SF.CTION 



3716 


014740 


005703 




3717 


014742 


001003 




3718 


014744 


012700 


004176 


3719 


014750 


000416 




3?;o 








3721 


01475? 


005303 




3722 


014 754 


001003 




3723 


014756 


012700 


004776 


3 724 


014 762 


000411 




3 725 








3726 


014764 


005303 




3727 


014766 


001003 




3728 


014 770 


012700 


005576 


3729 


014774 


000404 




3730 








3751 


014776 


012700 


006376 


3732 


015002 


162701 


007640 


3733 








3 7 34 


015006 


013703 


004136 


3 735 


015012 


005303 




3736 


015014 


100403 




3737 


015016 


062700 


000060 


3738 


015022 


000773 




3739 








3740 


015024 


023727 


004134 


3741 


015032 


001011 




3742 


015034 


061001 




3743 


015036 


020127 


023420 


3744 


015042 


001005 




3 745 


015044 


005702 




3746 


015046 


001403 




3 74 7 


015050 


062702 


001750 


3748 


015054 


005301 




3749 








3750 


015056 


016003 


000026 


3751 


015062 


016004 


000056 


3 752 


015066 


006203 




3753 


015070 


103002 




3754 


015072 


062704 


001000 


3755 


015076 


006204 




3756 


015100 


060402 




3757 


015102 


020227 


00? 750 


3758 


015106 


002403 




3759 


015110 


162702 


001750 


3760 


015114 


005201 




3761 


015116 


060301 




3 762 


015120 


012703 


000020 


3763 








3764 


015124 


020110 




3 765 


015126 


0024 15 




3 766 


015130 


005003 




3 76 7 


015132 


020260 


000030 


3 768 


015136 


002411 




3 769 








37 70 


015140 


16600? 


000030 


3 7 1 1 


015144 


002003 




3772 


015146 


062702 


001 /ISO 



5:2? 


PAGE 39 


1 




T5T 


R3 




BNE 


10$ 




MOV 


0VUPTAB.RO 




BR 


PSAD 


10$; 


DtC 


R3 




BNE 


20$ 




MOV 


0VBPTAB.RO 




BR 


PSAD 


20$: 


DEC 


R3 




BNE 


30$ 




MOV 


#IOTAB,RO 




BR 


PSAD 


30$: 


MOV 


0I4TAB.RO 




SUB 


44000. ,R1 


PS AD: 


MOV 


GAIN.R3 


10$: 


DEC 


R3 




BMI 


20$ 




ADO 


048, ,R0 




BR 


10$ 


20$: 


CMP 


MODE .01 




BNE 


30$ 




ADD 


(RO).Rl 




CMP 


Rl. #10000. 




BNE 


30$ 




TST 


R? 




BEQ 


30$ 




ADD 


£1000. ,R2 




DEC 


Rl 


30$: 


MOV 


22.(R0),R3 




MOV 


46.CR0),R4 




ASR 


R3 




BCC 


40$ 




ADD 


01000, R4 


40$: 


ASR 


R4 




ADD 


R4.R? 




CMP 


R2, 01000. 




BLT 


50$ 




SUB 


01000. ,R2 




INC 


Ml 


50$: 


ADD 


H 3 , R 1 




MOV 


020 ,R3 


60$: 


CMP 


Rl.(RO) 




Bl.T 


90$ 




BGT 


70$ 




CMP 


R2.24.CR0) 




lit T 


90$ 


70$: 


SUB 


24.CR0),R? 




BGE 


80$ 




ADD 


01000. ,K<? 



SEQ 0090 



5 MODE V 

: IF NOT, BRANCH 

j GET CONVERSION TABLE FOR MODE 

; 

j MODE 1 ? 

; IF NOT, BRANCH 

j GET CONVERSION TABLE FOR MODE 1 



MODE 2 ? 

IF NOT, BRANCH 

GET CONVERSION TABLE FOR MODE 2 



USE 14 TAB FOR MODE 3 
AND SUBTRACT BASE VALUE 




GET THE GAIN 

HAVE WE GOT THE CORRECT 

IF YES, BRANCH 

ELSE INCREASE THE TABLE 

AND TRY AGAIN 


TABLE ? 
OFFStT 


BIPOLAR MODE ? 

IF NOT, BRANCH 

ELSE CONVERT BIPOLAR TO UNIPOLAR 

WAS PREVIOUS VALUE NEGATIVE ? 

IF NOT, BRANCH 

IS DECIMAL PARI ZERO ? 

IF YES. BRANCH 



ELSE BORROW FROM 



HIGH PART 



GET ROUNDING VALUES FROM LOWEST 

STGNUICAN T BIT 

DIViOE Br ? 

IF NO CARRY SKIP NEXT COMMAND 

ADD CARRY 

DIOIDE BY 2 

ROUND OP 1HE INPUT VALUE 

LOWER PART IS MODULO 1000 

IF OVERFLOW, CARRY OVER TO 

HIGH PART 

ADD IN HIGH PART OF ROUNDING FACTOR 

INITIALISE WORKING REGISTER 

COMPARE HIGH VALUE WITH TABLE ENTRY 

IF I ESS. DON' T SET BIT 

IF MORE, SET THE BIT 

OTHERWISF, MUST CHECK THE LOW VALUt 

IF LESS. DON'T SET THE BIT 

{ SUBTRACT THt TABLE ENTRIES 
I BRANCH If NO BORROW NEEDED 
t ELSE ADD TO LOW WORD 



GLOBAL ARMS 
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GLOBAL SUBROUTINES SECTION 



N7 



SEQ 0091 



3773 


015152 


005301 




3774 


015154 


161001 




37 75 


015156 


052703 


000001 


3776 


015162 


062700 


000002 


377 7 


015166 


006303 




3778 


015170 


103355 




3779 








3780 


015172 


006203 




3781 


015174 


010301 




3782 


015176 


012604 




378? 


015200 


012603 




3784 


015202 


000207 







DEC 


Rl 


80$; 


SUB 


(RO).Rl 




BIS 


#l.RS 


90$: 


ADD 


42. RO 




ASL 


R3 




BCC 


60$ 


100$; 


ASR 


R3 




MOV 


R3.R1 




MOV 


CSP)»,R4 




MOV 


(SP)f ,R3 




RTS 


PC 



j FROM HIGH WORD 

j AND LOW WORDS 

j AND SET THE OUTPUT BIT 

j AND NEXT TA3LE ENTRY 

i READY FOR NEXT BIT 

; IF 12 BITS NOT DONE, GO BACK 

GET THE PATTERN AGAIN 
SET UP OUTPUT REGISTER 
RESTORE R4 
AND R3 



f-tti 
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SEQ 0092 



3786 

3/87 

3788 

3/89 

3790 

37*1 

3 "••V 

3793 

3 794 

3795 

379* 

3797 

3?Q8 

3 7'W 

3800 

3801 

3802 

3803 

3804 

3805 

3806 

380" 

3808 

3809 

3810 

3811 

3812 

3815 

3814 

3815 

38 16 

381 : 

3818 

5819 

3820 

3821 

3822 

3825 

3824 

3825 

3826 

382/ 

3828 

3829 

38 30 

3831 

38 32 

3835 

38 34 

38 55 

38 36 

38 5/ 

38 58 

3M9 

3840 



I SUBROUTINE DECIN - 9IGNFD DECIMAL INPUT ROUTINE, 

FUNCTIONAL DESCRIPTION: 

THIS SOLICITS A SIGNED DECIMAL NUMBER FROM THE OPERATOR, 
INPUTS: 

PADO THE ADDRESS OF" THt PROMPT STRING FOR THE INPUT, 

THE OPERATOR IS PROMPTED FOR A NUMBER WHICH CAN BE. UP TO 10 DIGITS 
LONG INCLUDING AN OPTIONAL i OR - SIGN AND DECIMAL POINT, JHt 
STRING SHOULD BE IN 'PRINT' FORMAT ( IE.. ASCI/ /*N*AINPUT VALUE/ ). 

IMPLICIT INPUTS: 

NONE, 

OUTPUTS: 

Ri - INTEGER PART OF OPERATOR IN^UT 
R2 - DECIMAL PART Of OPERATOR INPUT 

IMPLICIT OUTPUTS: 

ERROR MESSAGES ARE PRINTED IF THE OPERATOR TtPF.S AN ILLEGAL CHARACTER. 
AN INTEGER PART OVER 3276/, OR A DECIMAL PART WITH MORE THAN 3 DIGITS. 

AN EXAMPLE STRING IS APPENDED TO THE INPUT PROMPT, 
SUBORDINATE ROUTINES USED: 

NONt , 
FUNCTIONAL SIDE FFFECTS: 

NONE. 
CALLING SEQUENCE: 



EG. MOV 
JSR 



OMADD.PADD 
PC. DECIN 



j LOAD THE PROMPT MESSAGE ADDRESS 



015204 
015204 
015210 
015214 
015216 
015220 

015222 
015222 
015226 



012/00 
012701 
005020 
005301 
001375 



015/46 
012746 



015556 
00000/ 



DEC IN: j 



10*j 



MOV 


0NR1.HO 


MOV 


07. Rl 


CI R 


(R0)» 


DEC 


Rl 


BNf 


10$ 



I CLfrAR NUMBER AND STRING LOCATION . 
I 2 WORDS FOP INTEGER AND DECIMAL 
I PARIS AND 10 BITES FOR THE INPUT 
» STRING. 



004 140 
000001 



PRINTF PADD 



1 PRINT THE PROMPT 



mov fa;h>, . *iP> 
mov n» ^sp> 



c« 



GlOt.M ARMS MACRO M1200 £6 OCT 83 15}LV PAGE 40 1 

GLOBAL SUBROUTINES SECTION 



5841 



3842 
5843 
3844 
3845 
3846 
3847 
3848 
3849 
3850 
3851 
3852 
3853 
3854 
3855 
3856 
3857 
3858 
3859 
3860 
3861 
3862 
3863 
3864 
3865 
3866 
386 7 
3868 
3869 
3870 
3871 
38 72 
3873 



38 74 
38 75 
38 76 

38/7 
38/8 
38/9 
3680 



015232 
015234 
015236 
015242 
015242 
015244 
015246 
015250 
015252 
015254 
015256 
015260 
015262 
015262 
015266 

015272 
015276 
015300 
015304 
015306 
015312 

015314 
015320 
015324 
015326 
015334 
015340 
015342 
015350 

015352 
015354 
015356 

015360 
015362 

015364 
015370 
015372 
015376 

015400 
015400 
015404 
015410 
015412 
015414 
015420 

015422 
015426 

0154 50 
015432 



010600 
104417 
Or>2 706 

104443 
000406 
015562 
000142 
015575 
177/77 
OOOOOO 
000012 

012700 
012701 

121027 
001430 
12102/ 
001425 
121027 
001017 

012701 
105760 
001003 
112760 
105760 
00100 7 
112760 
000403 

105710 
001451 
000402 

005200 
000751 

121027 
002403 
121027 
003411 



012746 
012746 
010600 
104417 
062/06 
000671 



000004 



015562 
015556 

000053 

000055 

000056 



015560 
000002 

000060 000002 
000003 

000060 000003 



000060 
000071 



015734 
000001 



000004 



021127 006314 
101013 

006311 
011102 



20$: 
30$: 

40*: 

50$: 

60$: 
70$: 

80$ j 



90$: 



GMANIO GETNUM,SNUM,A, - 



MOV 
MOV 

CMPB 

BEQ 

CMPB 

BEQ 

CMPB 

BNE 

MOV 

TSTB 

BNE 

MOVB 

TSTB 

BNE 

MOVB 

BR 

TSTB 

BEG 

BR 

INC 
BR 

CMPB 

BLT 
CMPB 
Bl E 











SEQ 0093 






MOV 


SP,RO 








TPAP 


C$PNTF 








ADD 


04, SP 




1,0,10, 


,N0 


GET THE NUMBER STRING 

TRAP 

BR 

.WORD 

.WORD 
.WORD 
.WORD 
.WORD 
.WORD 


CtGMAN 

10001$ 

SNUM 

TICODF. 

GETNUM 

-1 

TI1.0LIM 

T$HILIM 





GSNUM.RO 
0NR1.R1 

(RO),*' ♦ 
60$ 

(RO),*' - 
60$ 

CRO).#' . 
50$ 

*NR2,R1 

2(R0) 

40$ 

0'0,2(RO) 

3CR0) 

60$ 

0'0,3(R0) 

60$ 

(RO) 

110$ 
70$ 

RO 
20$ 

(R0),060 
80$ 

lR0),0?i 
90$ 



PRINTF 0DECIN3 



BR DEC IN 

CMP (Hl).032/6. 

BHT 100$ 

A',1. (Rl) 

MOV (Ri).R^ 



10001$: 
POINT TO THE START 
ASSUME INTEGER PART FTRST 

IS 1ST CHARACTER A * ? 

IF YES, BRANCH 

IS IT A - ? 

IF YES. BRANCH 

IS IT A . ? 

IF NOT, BRANCH 

START ON DECIMAL PART 
FORCE TO 3 DIGITS 

IE. REPLACE NULLS 

WTTH ZEROS 



END OF STRING ? 
V 1ES, FINISH UP 
ELSE GET NEXT DIGIT 

SKIP OVER THE SIGN OR POINT 



IS CHARACTER A VALID NUMOF.R ? 
IF TOO LOW. .-SK AGAIN 

IF NOT TOO HIGH, BRANCH 



l PRINT 


• ILLEGAL CHARACTER' 






MOV 


0DECIN3, ASP") 




MOV 


9\, «. SP) 




MOV 


SP.RO 




TRAP 


C$PNTF 




ADD 


04, SP 



j AND ASK AGAIN 

i NUMBER TOO HIGH .' 
1 IF >FS, BRANCH 

j ELSE MULTIPL1 Bt 10 

I 



D« 
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3881 015434 


006311 








ASL 


(Rl) 


388? 015436 


006311 








ASL 


(Rl) 


3883 015440 


060211 








ADD 


R2.CR1) 


3884 














3885 015442 


11200? 








MOVB 


(R0)» ,R2 


3886 015444 


162/02 


000060 






SUB 


060, R? 


3687 015450 


060211 








ADD 


R2.CR1) 


3888 015452 


100401 








BMI 


100* 


388<> 














3890 015454 


000714 








BR 


20* 


3891 














3892 015456 








100* j 


PR1NTF 


4DECIN1 


015456 


012746 


015615 










015462 


012746 


000001 










015466 


010600 












015470 


104417 












01547? 


062706 


000004 










3893 015476 


000642 








BR 


DECIN 


3894 














3895 015500 


013701 


015556 




110*} 


MOV 


NR1.R1 


3896 015504 


013702 


015560 






MOV 


NR2,R2 


389? 015510 


020227 


001750 






CMP 


R2, 01000. 


3898 015514 


103411 








ELO 


120* 


3899 015516 










PRINTF 


0DECIN2 


015516 


012746 


015653 










015522 


012746 


000001 










015526 


010600 












015530 


104417 












015532 


062706 


000004 










3900 015536 


000622 








BR 


DECIN 


3901 














3902 015540 


123727 


015562 


000055 


120*; 


CMPB 


SNUM.O' - 


3903 015546 


001002 








BNE 


130* 


3904 015550 


005401 








NEG 


Rl 


3905 015552 


005402 








NEC 


R2 


3906 














3907 015554 

3908 

3909 


000207 






130*; 


RTS 


PC 










,NLIST 


BEX 


3910 














3911 015556 


000000 






NR1; 


.WORD 





3912 015560 


000000 






NR2; 


.WORD 





3913 015562 


055 


061 


062 


SNUM; 


♦ASCIZ 


/-12345.678/ 


3914 














3915 015575 


050 


105 


107 


GETNUM 


.ASCIZ 


/(EG. 12345, 


3916 015615 


045 


116 


045 


DECIN1 


.ASCIZ 


/*N*AMUST BE 


3917 015653 


045 


116 


045 


DECIN2 


.ASCIZ 


/*N*AONL> 3 


3918 015734 


045 


116 


045 


DECIN3 


.ASCI/ 


/*N*A ILLEGAL 


3919 














3920 










.LIST 


BEX 


3921 










.EVEN 





SEQ 0094 



I READY TOR NEXT CHARACTER 

J 
I 

j SAVE THE CHARACTER 

I CONVERT TO NUMBER 

j AND ADD TO ACCUMULATOR 

I IF OVERFLOW, REPORT ERROR 

j AND GET NEXT CHARACTER 

j PRINT 'NUMBER TOO BIG' 



j AND GET ANOTHER 

5 SET UP OUTPUT REGISTERS 

; DECIMAL PART TOO BIG ? 
t IF NOT, BRANCH 
I PRINT 'ONLY 3 DIGITS ALLOWED 

MOV 

MOV 
MOV 
TRAP 
ADD 



; WAS STRING NEGATIVE ? 

; IF NOf. BRANCH 

j ELSE NEGATE THE OUTPUT 



MOV 


*DECINl t -(SP) 


MOV 


• 1. -CSP) 


MOV 


SP,RO 


TRAP 


ClPNTF 


ADD 


04.SP 



0DECIN2, -(SP) 
01. -CSP) 
SP,RO 

C*PNTF 

04, SP 



I AND RETURN 



t STORE FOR INTEGER PART 
; STORE FOR DECIMAL PART 
I STORE FOR INPUT STRING 



LESS THAN 3?768*N/ 
DIGITS MAY FOLLOW THE 



j PROMPT FOR INPUT 



DECIMAL POINKN/ 
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3923 

3924 
3925 
3926 
3927 

3928 
3929 
3930 
3931 
3932 
3933 
3934 
3935 
3936 
3937 
3938 
3939 
3940 
3941 
3942 
394 3 
3944 
3945 
3946 

394 7 
3948 
3949 
3950 
3951 
3952 
3953 
3954 
3955 
3956 

395 7 
3958 
3959 
3960 
3961 
3962 
3963 
3964 
3965 
3966 

396 7 
3968 
3969 
3970 
3971 
3972 
3973 
3974 
3975 
3976 



SEQ 0095 



015764 
015764 
015766 

015770 
015772 
015774 

015776 
016000 
016002 
016004 
016004 
016010 
016014 



SUBROUTINE DECOUT - SIGNED DECIMAL OUTPUT ROUTINE 

. * 

FUNCTIONAL DESCRIPTION: 

ROUTINE TO PRINT A SIGNED DECIMAL NUMBER. 

INPUTS; 

Rl - INTEGER PART OF NUMBER TO BE PRINTED 
R2 - DECIMAL PART OF NUMBER TO BE PRINTED 

IMPLICIT INPUTS: 

NONE. 

OUTPUTS: 

THE NUMBER IS PRINTED AS FOLLOWS : -12345,678 

C NO SIGN IS PRINTED FOR POSITIVE NUMBERS ) 

IF THE DECIMAL PART (R2) IS ZERO, THE NUMBER 
IS PRINTED AS -12345 

IMPLICIT OUTPUTS: 

NONE. 
SUBORDINATE ROUTINES USED: 

NONE. 
FUNCTIONAL SIDE EFFECTS: 

NONE. 
CALLING SEQUENCE: 

j PRINT -10.001 



010146 
010246 

005701 
002402 
005702 
002012 
005401 
005402 

012/46 

012 746 
010600 



j EG, 


MOV 


#-10. .Rl 




MOV 


0-1.R2 




JSR 


PC, DECOUT 


DECOUT: 


• 






MOV 


Rl, -CSP) 




MOV 


R2, (SP) 




TST 


Rl 




BLT 


10$ 




TST 


R2 




BGF 


20* 


10*: 


NEG 


Rl 




NEC, 


R2 




PRINTF 


4DEC01 



j SAVE 
SAVE 



Rl 

R2 



Rl > ? 

IF NOT. BRANCH 

R2 POSITIVE ? 

IF YES, BRANCH 

ELSE MAKE POSTTIVE 

AND PRINT • • ' 



016102 
000001 



MOV tfDECOl, -<SP^ 
MOV v'l. KSP^ 
MOV SP t RO 



GLOBAi ARFAS 



MACRO MU?00 ^6 -OCT -63 15:22 PAGE 41-1 



F8 



GLOBAL SUBROUTINES SECTION 



3977 
3978 



3979 
3980 
3981 



3982 
3983 
3984 
3985 
3986 
3987 
3988 
3989 
3990 
3991 
3992 



016016 
016030 

016024 
016024 
016026 
016032 
01.6036 
01C040 
016042 
016046 
016050 
016052 
016052 
016054 
016060 
016064 
016066 
016070 
016074 
016076 
016100 



016102 
016106 
016112 



104417 
062706 



010146 
012746 
012746 
010600 
104417 
062706 
005702 
001411 

010246 
012746 
012746 
010600 
104417 
062706 
012602 
012601 
000207 



045 
045 
045 



000004 



016106 
000002 



000006 



016112 
000002 



000006 



20$: 



101 
104 
101 



DECEX 



055 DEC01 
065 OEC02 

056 0EC03 



PRINTF 0DEC02.R1 



TST 


R2 


BEQ 


DECEX 


PRINTF 


<.»DEC03 t R2 



MOV 
MOV 
RTS 

.NLIST 
.ASCIZ 
.ASCIZ 
.ASCIZ 

.LIST 
.EVEN 



(SP) 
(SP) 
PC 



♦ ,R2 
>,R1 









SEQ 0096 






TRAP 


C*PNTF 






ADD 


#4 , SP 


J 


PRINT THE INTEGER PART 








MOV 


Rl.-CSP) 






MOV 


#DEC02,-(SP) 






MOV 


02,-CSP) 






MOV 


5P,R0 






TRAP 


C*PNTF 






ADD 


06, SP 


J 


DECIMAL PART » ? 






1 


IF YES BRANCH 






1 


ELSE. PRINT DECIMAL 


PART 








MOV 


R2.-CSP) 






MOV 


tfDEC03,-C5P) 






MOV 


42,-CSP) 






MOV 


SP.RO 






TRAP 


C*PNTF 






ADD 


06»SP 




RESTORE R2 








AND Rl 








AND RETURN 







BEX 

/*A-/ 

/*D5/ 

/#A,*Z3/ 

BEX 



G8 
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39^4 
3095 

3^96 

S'w: 

39^8 

39^9 
4000 
4001 
400,? 
4003 
4004 
4005 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
401^ 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 



SEC) 0097 



4030 
4031 
4032 



4033 
4034 

4035 
4036 

1037 
4038 
4039 
4040 
4041 



016122 
016124 
016124 
016130 
016134 
016140 
016144 
016146 
016152 
016156 
016162 
016162 
016166 
016170 
016174 
016176 
016202 
016204 
016210 
016216 
016224 
016232 
016232 



010146 

012746 
012746 
C12746 
012746 
104437 
062706 
005037 
010177 

012700 
104436 
005737 
000241 
004737 
001415 
013701 
012737 
012737 
012737 

104460 



000340 
017266 
000004 
000003 

000010 
004060 
165542 

000004 

004060 

012146 

003722 
000003 
016242 
007634 



I SUBROUTINE WRITE - WRITE ROUTINE FOR OTHER MODULE ADDRESS 

} FUNCTIONAL DESCRIPTION: 

• SUBROUTINE FOR LOADING THE DATA REGISTER OF A DIGITAL OUTPUT 

j MODULE. THE OUTPUT MODULE IS SPECIFIED FOR THE LQOPBACK TESTS 

; AS 'OTHER' IN THE HARWARE P TABLE. 

; THIS SUBROUTINE ALSO DOES A CHECK TO THE OTHER MODULE 

; ADDRESS. IF THE ADDRESS IS NOT AVAILABLE IT WILL REPORT 

j AN ERROR, 



5 INPUTS; 

I THE CONTENTS OF Rl WILL BE USED TO LOAD THE DATA REGISTER 

\ IMPLICIT INPUTS? 

t ERRNBR - CONTAINS THE ERROR NUMBER 

\ OUTPUTS: 

! ERROR MESSAGES IF OUTPUT ADDRESS IS NOT AVAILABLE CNXM). 

i SUBORDINATE ROUTINES USED: 

'. DRS ERROR MACRO 

; CALLING SEQUENCE: 

CALL WRITE OR JSR PC. WRITE 



WRITE:: MOV Rl, -CSP) 

SETVEC W.ONXM.OPRIO/ 



jSAVE Rl 

{SET UP VECTOR 



007176 
007202 
007204 



CLR 


NXMELG 


MOV 


R1.30THDAT 


CLRVEC 


ft4 


TST 


NXMF1 G 


Cl.C 




CALL 


INSERT 


BEQ 


101 


MOV 


0THM0D.R1 


MOV 


03.ERRT1P 


MOV 


OWRERM.ERRMSG 


MOV 


tfEERA.ERRBLK 


ERROR 





} CLEAR NXM FLAG 

{LOAD DIGITAL OUTPUT REGISTER 

{VECTOR 4 TO NORMAL STATE 



iWAS MODULE ADDRESS AVAILABLE. 

{CLEAR CARRK 

{SKIP BRANCH IK 'SFI* IS SET 

{BRANCH IF YES 

{SET IP DATA FOR ERROR REPORT 

{SET UP FOR SOFT ERROR 

{LOAD ERROR MESSAGES 

{LOAD ERROR MESSAGES ROUTINE 

{ERROR HANDLER 



MOV 

MOV 

MOV 

MOV 

TRAP 

ADD 



MOV 
TRAP 



SPRI07. -CSP) 
♦NXM , - ( SP ) 
£4, -CSP) 

*3, CSP) 
CJSVEC 

♦10, SP 



♦4,R0 

cscvec 



TRAP 



C5ERRUR 



-'8 
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SEQ 0098 



404<? 016234 

4045 016236 

4044 016240 

4045 

404b 

404- 016242 

4048 

404* 

4050 



000261 
012601 
000207 



122 



105 



10$; 



107 . WRERM: 



SEC 
MOV 
RETURN 

.NLIST 

•ASCIZ 

.LIST 

.EVEN 



(SP)»,R1 



BEX 



,GET CARRY FOR MARK THE ERROR 
{RESTORE Rl 
j AND RETURN 



/REGISTER ADDRESSING ERROR FOR OTHER MODULE ADDRESS/ 
BEX 



T ( "J 



19 
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SEQ 0112 



4V8 0176?,: 


012703 


000022 


10$: 


MOV 


018, ,R3 


4529 












4530 017676 






20$: 


PRINTF 


0TNUM.R1 


017676 


010146 










017700 


012746 


020650 








017704 


012746 


000002 








017710 


010600 










017712 


104417 










017714 


062 706 


000006 








4531 017720 








PRINTF 


(R2) 


017720 


011246 










1 7 7 c? ,2 


012746 


000001 








017726 


010600 










017730 


104417 










017732 


062 7 06 


000004 








4532 017736 


062702 


000002 




ADD 


02, R2 


4533 017742 


005201 






INC 


Rl 


4534 017744 


020127 


000031 




CMP 


Rl.ONTESTS 


4535 017750 


003015 






BGT 


30$ 


4536 017752 


005303 






DEC 


R3 


453? 017754 


001350 






BNE 


20$ 


4536 017756 








GMANID 


RDY,RFLG,A,37 


017756 


104443 










017760 


000406 










017762 


020462 










017764 


000152 










017766 


020612 










017770 


000377 










017772 


000000 










017774 


000001 










017776 












4539 017776 


004 73 7 


011542 




JSR 


PC . CRLK 


4540 020002 


000733 






BR 


10$ 


4541 












4542 020004 


000137 


020444 


30$: 


JMP 


PREX 


4543 












4544 020010 


005037 


020450 


CON: 


CLR 


STFLG 


4545 020014 


005037 


020452 




CLR 


GPF I G 


4546 02002C 


005 73 7 


003774 




T5T 


GPrtDD 


4547 020024 


001402 






BEQ 


10$ 


4548 020026 


005237 


020450 




INC 


STFLG 


4549 












4550 020032 


005737 


002012 


10$: 


TST 


I $UNIT 


4551 020036 


001404 






BFQ 


20$ 


4552 020040 


023727 


002012 


000020 


CMP 


I $UNIT ,016, 


4553 020046 


003403 






Bl.F 


30$ 


4554 020050 


012737 


000020 


002012 20$: 


MOV 


016, ,1 $UNIT 


4555 












4556 020056 


013746 


002074 


30$: 


MOV 


LILUN, CSP) 


4557 020062 


005037 


002074 




C! R 


t $LUN 


4558 












4559 020066 


013/01 


003774 




MUV 


GPADD.Rl 


4560 0200/2 


005711 






TST 


(Rl ) 


4561 020074 


00100 I 






HNl 


40$ 


4562 0200 76 

4 563 

4564 020104 


012737 


1/1000 


012514 


MOV 


01 7 1000, 5 T ADD 


013701 


0020/4 


40$: 


MOV 


LSI. LIN, HI 



l WAIT AFTER 18 LINES 



? 


PRINT TEST NUMBER 










MOV 


Rl, -CSP) 






MOV 


OTNUM,-(SP) 






MOV 


02, -CSP) 






MOV 


SP.RO 






TRAP 


C$PNTF 






ADD 


06, SP 


} 


AND TITLE 










MOV 


(R2), -CSP) 






MOV 


01, -(SP) 






MOV 


SP.RO 






TRAP 


C$PNTF 






ADD 


04, SP 


i 


GET ADDRESS OF NEXT 


TITLE 




J 


AND NEXT TEST NUMBER 






i 


ALL PRINTED ? 






i 


IF YES. EXIT 






5 


18 LINES OUTPUT ? 






I 


IF' NOT, BRANCH 






I 


ELSE WAIT FOR OPERATOR TO READ 






TRAP 


C$GMAN 






BR 


10001$ 






.WORD 


RFLG 






.WORD 


T$CODE 






.WORD 


ROY 






.WORD 


37/ 






.WORD 


T$L0LIM 






.WORD 


T$HILIM 




10001$ 


♦ 




• 


PRINT A LINE FEED 






» 


AND THEN CONTINUE 







j EXIT 

ASSUME DIAGNOSTIC IS NOT STARTED 

FLAG NO GPHARDS YET EXECUTED 

ARE ANY PARAMETER ADDRESSES SET UP ? 

IF NOT, BRANCH 

ELSE FLAG DIAGNOSTIC IS STARTED 



ANY UNITS SET UP ? 
IF NOT, BRANCH 

TOO MANY UNITS SET 
IF NOT, BRANCH 
SET VP 16 UNITS 



UP 



save the unit number being tested 
start with unit 

get first param. address 

ani thing in it 

U iE5. BRANCH 
» Fi Sf START FOR FIRST IAv IDv 'U)PR . 

j FORM OFFSET TOR UNIT TAR' t '.> 



U OttAi Am AS MACRO MU'OO 
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01<?737 007634 007<?04 



Jb OCT tt3 I5i*?<> PAGP 43-1 



4101 01643,? 

4KV 016440 

016440 

4103 01644.? 

4104 016444 

4105 016446 
4 10b 

410' 

4 108 0164b0 

410* 

4110 

4111 



104460 
000^61 
012601 
00020 7 



l& 



10b 



10$ 



107 REERM: 



MOV 
ERROR 

sec 

HOV 
RETURN 



J 8 



0EERA.ERRBLK 



(SP)f.Rl 



SEQ 0100 



{LOAD ERROR MESSAGES ROUTINE 
I ERROR HANDLER 

jSET CARRY FOR MARK THE ERROR 
jRESTORE Rl 
j AND RETURN 



TRAP 



C$ERROR 



.NLIST BEX 

.ASCIZ /REGISTER ADDRESSING ERROR FOR OTHER MODULE ADDRESS/ 

.LIST BEX 

.EVEN 



I<8 
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411? 
4U4 
4113 
411c> 
411? 
4118 
4119 

4i:o 

4121 
4122 
4123 
4 KM 
4125 
4126 

412/ 
4 1 ^8 
4 12^ 
4130 
4131 
4 1 32 
4133 
4134 
4135 
4136 
413? 
4136 
4139 
4140 
4141 
4142 
4143 
4144 
4 14 b 
4146 
4 14 7 
4148 
4149 
4150 
4151 
4152 
4153 
4154 
4155 
4 156 
4 IS 7 
4158 
4159 
4160 
4161 



SEQ 0101 



016534 

016540 
016544 
016546 
016550 
016552 
016554 
016556 
016560 
016564 
016570 

016572 
016574 



013 746 
013700 
006316 
005500 
006200 
005516 
061600 
005600 
01263/ 
01003 7 
00020 7 

135753 

024674 



016572 
016574 



SUBROUTINE - RANDOM 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE GENERATES A RANDOM PATTERN. THE PATTERN IS 
STORED IN LOCATION RB , 

INPUTS: 

NONE . 
IMPLICIT INPUTS: 

RA AND RB 

OUTPUTS: 

RB - CONTAINS THE RANDOM PATTERN 

RA - CONTAINS A SECOND RANDOM PATTERN 

IMPLICIT OUTPUTS: 

NONE , 
SUBORDINATE ROUTINFS USED: 

NONE, 
CALL INK SEQUENCE: 

CALL RANDOM OR JSR PC, RANDOM 



0165/2 
016574 



RANDOM: 


: mov 


RA, (SP) 




MOV 


RB.RO 




ASL 


asp 




ADC 


RO 




A5R 


RO 




ADC 


o)SP 




ADD 


asp.Ro 




SHC 


RO 




MOV 


( SP ) . . RA 




MOV 


RO.RB 




RE TURN 




MA ; : 


. WORD 


1V./5 3 


ROsj 


.WORD 


246/4 



j PUSH RA TO STACK 

iCiE'.T THE LAST RANDOM PATTERN 

I SIFT SP ( -RA) LEET 

I IE CARRY IS SET ADD TO RO I ! RB1 

5 THEN SHIFT THE RESULT RITH 

j IF CARRY IS SET ADD TO SP C»RA) 

5 ADD SP (*RA) AND RO (-RR) 

: SUBTRACT CARRY IF SET FROM RU 

jlOAD NEW VALUE INTO LOCATION RA 

{LOAD LOCATION RB WITH NEW PAT, 



{START PATTERN i OR RB 
{STORAGE FOR RANDOM PATTERN 



I. 8 
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SEQ 0102 



4163 
4 1 h4 
4 It* 5 
41bt> 
416/ 
4168 
4169 
4 1/0 
4171 
4 1 7 2 
4173 
4 1 74 
4175 

41 'h 

41'7 
41/8 
41/9 

4180 
4181 
4 182 
418? 
4 184 
4185 
4186 
4 18/ 
4188 
418^ 
4190 
4191 
4192 
41.93 
4194 
4195 
4196 
4 19 7 
4198 
4199 
4200 
4201 
4202 
4203 
4204 

4205 
4206 
420/ 
4208 
4209 
4210 
4211 
4212 
4213 
4214 

42 IS 
4216 
421 / 
4218 



016576 

016602 
016604 
016604 
016606 
016610 
016616 
016622 
J 6626 
016630 
016632 
016640 
016642 
016650 
016652 
016660 
016o6t 
016674 



1057 3 7 
100002 

104422 
000421 
0427 7 7 
012/01 
004737 
005301 
001374 
0227 77 
001356 
052/77 
000 /62 
012737 
013/37 
042/3/ 
122737 



+ t + + + «»t+t»» + t + +»+> ♦HfMtHHMMt»»»tM» » tW» + »t + *tt»tf + »»f»{ ftlflt 



SUBROUTINE - FLASH 



177560 



000100 
000012 
011506 



000100 

000100 

00000 I 
17/562 
OC0200 
000131 



FUNCTIONAL DESCRIPTION: 

THIS SUBROUTINE FLASHES THE SELECTED MODULE 

LED ON AND OFF WHILE READING THE CONSOLE KEYBOARD INPUT. 

THE EXPECTED INPUTS ARE ' Y* OR ' N' OTHER INPUTS 

(EXEPT THE CNTL C) WILL CAUSE A PROMT TO REPEAT 

WITH THE CORRECT CHARACTER. 

INPUTS: 

CONSOLE KEYBOARD INPUT. 
IMPLICIT INPUTS: 

NONE. 

OUTPUTS : 

FLSANS - CONTAINS THE KEYBOARD INPUT YES OR NO 
FLSANS ZERO - NO 
FLSANS ONE * YES 

IMPLICIT OUTPUTS: 

NONE, 

SUBORDINATE ROUTINES USED: 

BREAK - DRS MACRO (THIS MACRO LOOKS FOR CNTL C) 

PRINTF- DRS MACRO, THIS MACRO PRINTS A MESSAGES ON THE CONSOLE 

CALLING SEQUENCE: 

CALL FLASH OR JSR PC, FLASH 



165062 

365040 

165030 

017000 
004064 
004 064 
004064 



FLASH: 



10$ 
00$ 
30$ 



20$: 



TSTD 

BPL 

BREAK 

BR 

BIC 

MOV 

CALL 

DEC 

BNE 

BIT 

BNE 

HIS 

BR 

MOV 

MOV 

BLC 

CMPB 



TKS 
10$ 



20$ 
fllOO.aMJl) 

.no. ,ri 

WT25M 
Rl 

30$ 

#100 .SHOD 

HA'JH 

tf 1 00, SHOD 

40$ 

#1. FLSANS 

TKB.BAD 

<> 200, BAD 

ft'Y .BAD 



j TEST THE KEYBOARD STATUS REG. 
: BRANCH IF NOTHING FOUND 
j LOOK FOR 'CNTL C 

} 

(SW1TH MODULE LED Of E 

j SET UP WAIT COUNTER 

{WAIT FOR 25 MS 

j AriF 250 MS OVER 

{BRANCH IF NO 

j IS THE MODULE LED SWITCHED ON 

{BRANCH IF Y*-".S 

{OTHERWISE SWITCH IT OK 

;AND BRANCH TO WAIT LOOP 

{SAVE ' 1ES' ANSWER 

{(JET CHARACTER 

{DISCARD PAR IT* HI I 

{WAS THE TYPED CHARACTER A 'V 



TRAP 



C$BRK 



m 



GLOBAt ARfAS 
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4219 
4220 

A 2?.?. 

422$ 
4224 
4225 
4226 
4227 
4228 



4229 
4230 

4231 
4232 

4233 

4234 
4235 
4236 
4237 
4238 
4239 
4240 
424 1 
4242 
424 3 
4244 



016702 
016704 
016712 
016714 
016720 
016726 
016730 
016736 
016740 
016 746 
016746 
016752 
016756 
016760 

0167t:? 

016766 
016770 
016776 



017002 



001432 
122737 
001426 
005037 
122737 
001420 
122737 
0014.L4 
013737 

012 746 

012746 
010600 
104417 
062^06 
000703 
013/37 
000207 



177560 
17 7562 
17 7566 



017000 000000 



045 



000131 004064 



017000 
000116 

000116 

177562 

017002 
000001 

000004 
177562 



lib 



004064 
004064 
177566 



BEQ 


50$ 


CMPB 


0' V.BAD 


BEQ 


50$ 


CLR 


FLSANS 


CliPB 


fl'N.BAD 


BEQ 


50$ 


CMPB 


#*N,BAD 


BEQ 


50$ 


MOV 


TKB.TPB 


PRINTF 


4PR0MT 



177566 50$: 



BR 

MOV 
RETURN 



FLASH 
TKQ.TPB 



CONSOLE EQUATES 

TKS » 177560 

1KB - 177562 
TPB - 177566 



Ft SANS: : 



.WORD 



SEQ 0103 



{BRANCH IE YES 

{WAS IT A LOWESCASE ' Y* ? 

{BRANCH IF YES 

{SAVE 'NO' ANSWER 

{WAS THE TYPED CHARACTER A 'N' ? 

{BRANCH IF YES 

{WAS IT A LOWERCASE 'N' ? 

{BRANCH IF YES 

jFCHO THE CHARACTER 

jIF NO PRINT A PROMT 



{AND GO BACK 

{ECHO THE CHARACTER 



KEYBOARD STATUS REGISTER 
KEYBOARD DATA REGISTER 
PRINTER DAI A BUFFER 

tSAVE LOCATION FOR KEYBOARD BUFFER 



MOV 


0PROMT. CSP) 


MOV 


#1, -CSP) 


MOV 


SP.RO 


TRAP 


C$PNTF 


ADD 


#4,SP 



045 



.NLIST BEX 

PROMT: .ASCIZ /*N*AUNAUTHQRIZED CHARACTER, TYPE ONLY ' Y' OR *N 

.LIST BEX 
.EVEN 



N8 
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SEQ 0104 



4246 

424 7 

4248 

4249 

4250 

4251 

4252 

425? 

4254 

4255 

4256 

4257 

4258 

4259 

4260 

4261 

4262 

4265 

4264 

4265 

4266 

4267 

4268 

4269 

4270 

4271 

4272 

4273 

4274 

4 275 

4276 

427 7 

4278 

4279 

4280 

4281 

4282 

4283 

4284 

4285 

4286 

4287 

4288 

4289 
4290 
4291 
4292 
4293 
4294 
4295 
4296 



017066 
017066 
017072 
017076 
017100 
017100 
017102 
017110 
017116 
017124 
017126 
017134 
017136 
017144 
017144 
017150 
017154 
017156 
017160 



005037 

101)737 
100032 

104422 

013737 
042737 
022737 
001004 
0.12^37 
000413 
013737 

012746 

012746 
010600 
104417 
062706 



SUBROUTINE CALRET - CONSOLE READ ROUTINE 



*■♦♦♦♦*♦♦♦♦♦♦*♦♦ 



+ *■**■** ' ♦*tttt + tt+*H-* + + Kt+t++*»t*l»»t*t*OH»*>»«*Mt* 



FUNCTIONAL DESCRIPTION: 

THIS SUBROUTINE READS THE CONSOLE KEYBOARD WITHOUT STOPPING 

THE PROGRAM SEQUENCING. THE READING WILL BE DONE WHEN YOU 

CALL THIS SOUBROUTINE BUT NOT UNDER INTERRUPT. 

CALRET AFFECTS THE CARRY BIT. IF THF OPERATOR TYPED A CARRIGE 

RETURN, THE CARRY BIT WILL BE SET. IF THE OPERATOR TYPED 

ANY OTHER CHARACTERS OR NO CHARACTER, THE CARRY BIT WILL BE CLEARED 

THE ROUTINE WILL AL50 TAKE CARE OF THE ' CNTL C* , 

INPUTS: 

CONSOLE KEYBOARD BUFFER AND STATUS 
IMPLICIT INPUTS: 

NONE 

OUTPUTS: 

IF READ CHARACTER WAS A CARRIGE RETURN, THE CARRY BIT IS SET. 
IF READ CHARACTER WAS ANY OTHER CHARACTERS OR NO CHARACTER 
WAS TYPED, THE CARRY BIT WILL BE CLEARED. 
IF READ CHARACTER WAS A CNTL C, THE SUPERVISOR WILL HANDLE IT. 



SUBORDINATE ROUTINES USED: 
BREAK - DRS MACRO 

CALLING SEQUENCE: 

CALL CALRET OR 



j THIS MACRO TAKES CARE OF CNTL C 



JSR PC .CALRET 



HHMHHH»H»HrHM»HHH»HMIHtHHHHH»tlHMHHHtt»MtHH 



017172 
177560 



177562 
000200 
000015 

000001 

17 7562 

017174 
000001 

000004 



CALRET: j 



00^064 
004064 
004064 

017172 

177566 20$: 



CLR 
TSTB 
BPL 
BREAK 

MO" 

BIC 

CMP 

BNE 

MOV 

BR 

MOV 

PRINTF 



CARRFL 

IKS 

10$ 



TKd.BAO 

#200, BAD 

#15, BAD 

20$ 

#1, CARRFL 

10$ 

IKB.TPB 

#RETME1 



5TEMPORY STORE FOR CARRY BIT 
;TEST THE KEYBOARD STATUS REG. 
{BRANCH IF NOTHING WAS TYPED 
{WAS THE TYPED CHAR. A 'CNTL C 

TRAP 
{GET OPERATOR INPUT 
{CLEAR KEYBOARD BUFFER PARITY BIT 
{WAS THE TYPED CHARACTER A RETURN ? 
{BRANCH IF NO 
{SET CARRY FLAG 
{AND BRANCH 
sFCHO THE CHARACTER 
;PR1NT THAT ONLY CARRIGE 



C*BRK 



RETURN WILL 






MOV 


#WtTNLl, 


ISP) 


MOV 


#1. CvP) 




MOV 


5P.R0 




TRAP 


C$PNTH 




ADD 


#4 , SP 
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4.?97 

4.N8 017164 

4.**» 017170 

4?00 

4 301 

450/ 

4*05 

4 504 

4 JOS 

4 50b 

4507 0171 7 t > 

4 508 

4 509 

4510 017174 

4511 

451.: 

4313 



00625? 
000<?07 



I 7 7560 
1 7 r*>62 

oooooo 

045 



0i7l7 t > 



116 



101 j ASR CARRFl 

RE KWN 

j CONSOLE EQUATES 



04 b 



CARRFL 
RETME1 



TKS - 
TKB • 
TPB • 

.WORD 

.NLIST 
,ASCIZ 
.LIST 
.EVEN 



17»560 
1 7 ?56<> 
177566 



BEX 



B9 



SEQ 0105 



jDO SOMETHING 

j AFFECT THE CARRY 



(KEYBOARD STATUS REGISTER 
I KEYBOARD DATA REGISTER 
(PRINTER DATA BUFFER 

I SAVE LOCATION FOR CARRY HIT 



/*N«ATYPE CNTL C TO ABORT OR RETURN TO GO TO THE NEXT STEP/ 
BEX 



CN 



Ul OBAl AMI AS 



HACtti) MK'OO 26 OCT 65 ISjiV PAGE 4/ 



LiLOBAl SPROUT INF. S SECTION 



4 5 IS 
4 51b 

4 3 i / 

4518 

4319 

4 320 
4321 
4322 

43^3 
4324 
4325 

4 326 
4 32-' 

4 328 
4329 
4330 



4331 
4332 



4 533 
4334 
4335 
4336 

433/ 
4338 
4339 

4 340 
4341 
4342 
4343 

4 344 

4 345 
4346 



434/ 
4 348 
4344 
4 550 
4351 
4 352 
4355 
4 554 
4 355 
4 356 
4 35/ 
4 358 

4 559 
•1360 



4 ? .»,l 
4162 



017266 
017266 
1 7266 
1 72 74 
017274 
017274 



012737 OOOOOt 004060 



000002 



017276 
017276 
017276 
017304 
017304 
017304 



012737 000001 004150 



000002 



017506 

017 306 
017306 
017314 
01 7314 
017314 



01273 7 000001 



000002 



004152 



I INTERRUPT SERVICE ROUTINES , 



, INTERRUPT SERVICE ROUTINE NXM - NON EXISTANT MEMORY TRAP. 

» ♦ 
THIS ROUTINE SETS A FLAG NXMFLG TO 1, IT IS EXECUTED WHEN A NON 
EXISTANT MEMORY TRAP OCCURS IF VECTOR 4 HAS BEEN LOADED WITH THE 
ADDRESS NXM. 

NXMFLG SHOULD BE CLEARED IMMEDIATELY BEFORE EXECUTING CODE WHICH MAr 
ADDRESS NON EXISTANT MEMORY, 



BGNSRV NXM 

MOV 01, NXMFLG 
ENDSRV 



$ FL-iG NXM TRAP 



NXM;; 



LlOOlb: 



RTI 



|»»HMMMM»M*MMMM>» t»tM • MM » MM M MM )M MM»> »M 

I INTERRUPT SERVICE ROUTINE - INTSR 



I THIS ROUTINE SETS A FLAG CINTFl.rt) TO I , IT WILL BE EXECUTED 
I WHEN AN DONE INTERRUPT HAS OCCURRED. 



BGNSRV INTSR 

MOV ftl.lNTFLA 
ENDSRV 



j INTERRUPT FLAG 



INTSR: s 



L 1001 7 { 



RTI 



|**»*»»»MM»»»»»»M»*»»»»*»*»»»»»»»fr»»»M»tM»»*»t»»»»»»»»» 

, INTERRUPT SERVICE ROUTINE INTSR2 

|»tM»»»»»»»M»»MM*»»MM»*»»MM**»MMM*»»M»»M»»MM» 

jTHIS ROUTINE SUs A HAG (INTK2) TO t, IT WILL BE EXECUTED 
,WHEN AN ERROR INTERRUPT HAS OCCURRED, 
I * * 



BGNSRV INT5R2 

MOV 01.INTFL2 
ENDSRV 



INTSR2;; 
j ERROR INTERRUPT Ft AG 

I 10020: 



RTI 



SEQ 0106 



DO 



QOBAt AW AS MACRO MIJOO JbOCI-63 1S:«?«? PAGfc 4/ I 

GLOBAL SUBROUTINES SECTION 



4563 

4 364 
436S 
4366 
4367 
4568 
4 36*3 
43T0 
4371 
43?.? 

4373 

4374 



4375 



017316 
01731b 

01-316 
017316 
017316 000002 



|»MMHM»»»»MtMM»»MMMMMMM»fM»MIH MM«Mf M»t»»»» 

j INTERRUPT SERVICE ROUTINE - CLINT 

|ltM»MIM»tfH»H»Hi M»f »fMMMHf>»MHH»t»(»MtttH»MM 

iTHlS ROUTINE IS A DUMY SERVICE TOR THE LINE TIME CLOCK INTERRUPTS 
j IT WILL BE EXECUTED WHEN AN INTERRUPT AT VECTOR 100 IS OCCUREO. 
1 



BGNSRV CLINT 



ENDSRV 



CLINT;: 
I MO ACTION IN THIS ROUTINE 

L 10021: 



RTI 



SEQ 0107 



E9 

GLOBAt. ARMS MACRO MUOO J6-0CT-83 15:22 PAGE 46 

SEQ 0108 
GLOBAL SUBROUTINES SECTION 

4377 

4373 

437"3 

4380 0173,20 ENDMOD 

43S1 

4 382 



I-' 9 
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SEQ 0109 



4394 

4395 

4423 

4424 

4425 

4426 

4427 

4428 

4429 

4430 

4431 

4432 

4433 

44 34 

4435 

4436 

4437 

4438 

4439 

4440 

4441 

4442 

4443 

4444 

4445 

4446 

444 7 

4448 

4449 

4450 

4451 

4452 

4453 

4454 

4455 

4456 

4457 

4458 

4459 

4460 

4461 

4462 

4463 

4464 

4465 

4466 

4467 

4468 

4469 

4470 

4471 

4472 

44/3 

44 74 

4475 

4476 

4477 



017320 



.TITLE MISCELLANEOUS SECTIONS 
.SBTTL REPORT CODING SECTION 

BGNMOD 

{ PRINT ROUTINE 

; FUNCTIONAL DESCRIPTION: 

\ PRINTS OUT TEST TITLES. A CONFIGURATION TABLE OR A STATISTICS 

I TABLE FOR THE UNITS UNDER TEST. WHICH TO PRINT IS DETERMINED By 
USER INPUT. 

THE CONFIGURATION TABLE SHOWS THE HARDWARE CHARACTERISTICS OF 
THE UNIT UNDER TEST AND IF PRESENT, OF THE UNIT TO WHICH IT IS 
CONNECTED FOR LOOPBACK TESTING. IF THE FIRST UNIT MODE ADDRESS 
IS ZERO (IE. NO TESTS HAVE BEEN RUN AND NO HARDWARE PARAMETERS 
HAVE BEEN SET UP) THE AUTOMATIC CONFIGURATION ROUTINE 'CONFIG' 
IS CALLED TO ASCERTAIN THE HARDWARE CONFIGURATION. 

THE STATISTICS TABLE DISPLAYS THE NUM8ER OF ERRORS WHICH THE 
DIAGNOSTIC HAS DETECTED FOR EACH UNIT, AND WHETHER THE UNIT HAS 
BEEN DROPPED FROM TESTING. 



INPUTS: 



THE USER IS ASKED TO TYPE A CHARACTER INDICATING WHETHER TO 
PRINT THE TEST TITLES, THE CONFIGURATION TABLE, THE STATISTICS 
TABLE OR HOW TO REESTABLISH THE SYSTEM CONFIGURATION. 



IMPLICIT INPUTS: 



THE HARDWARE PARAMETER TABLE IS READ FOR THE CONFIGURATION 
PRINTOUT, 

THE ERROR TABLE » ECNT' IS U5ED FOR THE STATISTICS PRINTOUT. 

TEST TITLES ARE ASSUMED TO BE LABELLED WITH THE FORMAT TDHDNN, 
WHERE NN IS THE TEST NUMBER. NTE5TS AT THE START OF THE ROUTINE 
MUST EQUAL THE NUMBER OF TESTS IN THE DIAGNOSTIC. 

OUTPUTS: 

EITHEF: A L 1ST OF TEST TITLES, A CONFIGURATION TABLE OR A 
STATISTICS TABLE ARE OUTPUT. 

IF ANY UNIT HAS BEEN DROPPED OR DESELECTED USING THE "UNITS- 
SWITCH, A MESSAGE "PLEASE TYPE ADD" MAY BE PRINTED. 

IMPLICIT OUTPUTS: 

NONE. 
SUBORDINATE ROUTINES USED: 

CONFIG - AUTOMATIC CONFIGURATION ROUTINE. 



G9 
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SEQ 0110 



44 78 
4479 
4480 
4481 
4482 
4483 
4484 
4485 
4486 
4487 
4488 
4489 
4490 
4491 
4492 
4493 
4494 
4495 
4496 

4497 

4498 

4499 



4500 
4501 



4502 
4503 
4504 
4505 
4506 
4507 
4508 
4509 
4510 
4511 
4512 



017320 
017320 
017320 
017320 
017322 
017322 
017324 
017324 
017330 
017334 
017336 
017340 
017344 
017344 
017346 
017350 
017350 
017352 
017354 
017356 
017360 
017362 
017364 
017366 
017370 
017370 
017376 
017400 
017406 
017410 
017416 
017420 
017426 
017430 

017434 

017434 
017440 
017444 



000031 

104450 

103412 

012746 
012746 
010600 
104417 
062706 

000167 
002770 

104443 
000406 
020454 
000152 
020746 
000377 
000001 
000004 

023727 
001457 
023727 

001515 
023727 
001574 
023727 
001002 
000137 



012746 
012746 
010600 



CONPRI - CONFIGURATION PRINT ROUTINE, 
CRLF - LINE FEED PRINT ROUTINE, 

FUNCTIONAL SIDE EFFECTS: 

IF NO HARDWARE PARAMETERS ARE SET UP, THE AUTOMATIC 
CONFIGURATION ROUTINE IS CALLED TO GENERATE A HARDWARE P TABLE. 

REGISTERS Rl TO R5 ARE CORRUPTED. 

I CALLING SEQUENCE: 

INVOKED BY THE OPERATOR PRINT COMMAND. 



ASK : 



020654 
000001 



000004 



NTESTS-25. 
BGNRPT 
MANUAL 

BCOMPLETE 10$ 
PRINTF #PRA 



5 25 TESTS FOT TITLE PRINTOUT 



LSRPT: : 

I IS MANUAL INTERVATION ALLOWED 

TRAP 

t IF YES, BRANCH (UAM NOT SET) 

BCS 

j PRINT THAT UAM HAS TO BE SET 



C$MANI 
10$ 



EXIT RPT 



EXIT PRINT ROUTINE 



10$: 



GMANID PR1,CHAR,A,377.1.4,YES{ PROMPT FOR A COMMAND 



MOV 


4PRA, (SP) 


MOV 


Jl.-CSP) 


MOV 


SP.RO 


TRAP 


C$PNTF 


ADD 


<?4,SP 


.WORD 


J$JMP 


.WORD 


L100222-. 


TRAP 


CJGMAN 


BR 


10000$ 


.WORD 


CHAR 


.WORD 


TJCODE 


.WORD 


PR1 


.WORD 


377 


.WORD 


T$LOLIM 


.WORD 


T$HILIM 



020454 
020454 
020454 
020454 
020260 



020 7 73 
000001 



000122 
000124 
000103 
000123 



CMP 


CHAR.tf' 


R 


BEQ 


RE CON 




CMP 


CHAR, 4* 


T 


BEQ 


TITLE 




CMP 


CHAR, * 


C 


bi:q 


CON 




CMP 


CHAR,# 


S 


BNF. 


HEL 




JMP 


STAT 





HEL: 



PRINTF #PR2 



10000$: 
j REESTABLISH SYSTEM CONFIG. ? 
; IF YES, OUTPUT INFORMATION 
t TEST LIST REQUESTED ? 
; IF YES, OUTPUT TITLES 
{ CONFIGURATION REQUESTED ? 
j IF 1ES, OUTPUT CONFIGURATION 
I STATISTICS REQUESTED ? 
: IF NOT, PRINT THE HELP MESSAGE 
I IF YES, OUTPUT STATISTICS 

j OTHERWISE, PRINT THE HELP NfcSSMlit 

MOV "PR 2, -k>P1 
MOV *l, KSP) 

MOV SP.RO 



H9 
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SEQ 0111 



4513 



4514 



4515 



4516 
4517 
4518 



4519 



4520 



4521 



4523 

4524 



4525 
4 526 
452 7 



017446 
017450 
017454 
017454 
017460 
017464 
017466 
017470 
017474 
0174 74 
017500 
017504 
017506 
017510 
017514 
017514 
017520 
017524 
017526 
017550 
017534 

017536 
017536 
017542 
017546 

017550 
017552 
017556 
017556 
017562 
017566 
017570 
017572 
017576 
017576 
017602 
017606 
017610 
017612 
017616 
017616 
017622 
017626 
017630 
017632 
017636 

017642 
017642 
017646 
017652 
017654 
017656 
01766? 
017b66 



104417 
062706 

012746 
012746 
010600 
104417 
062706 

012746 
012746 
010600 
104417 
062706 

012746 

012746 
010600 
104417 

062 706 
000671 



01274b 
012746 
010600 
104417 
062706 

012746 
012746 
010600 
104417 
062706 

012746 
012746 
0106C0 

104417 
062706 

012746 
012746 
010600 
104417 
062 706 
000137 



012746 

012 746 
010600 
104417 
062 706 
012/01 
01270? 



000004 

021100 
000001 



000004 

021177 
000001 



000004 

021271 
000001 



000004 



021332 
000001 



000004 



000001 



000004 

021525 
000001 



000004 

021621 
000001 



000004 
020444 



020546 
000001 



000004 
000001 
020464 



PRINTF ttPR2A 



PRINTF 0PR2B 



PRINTF 0PR2C 



RECON: 



BR ASK 
PRINTF 4PR2D 



PRINTF 0PR2E 



PRINTF 0PR2F 



PRINTF 0PR2G 



TITLE; 



JMP PRE X 

PRINTF tfTT 



TRAP 
ADO 

MOV 

MOV 
MOV 
TRAP 
ADD 

MOV 

MOV 

MOV 

TRAP 

ADD 

MOV 
MOV 
MOV 
TRAP 
ADD 
} AND PROMPT FOR COMMAND AGAIN 

; PRINT HOW TO REESTABLISH 

MOV 
MOV 
MOV 
TRAP 
ADD 
; THE SYSTEM CONFIGURATION 

MOV 
MOV 
MOV 
TRAP 
ADD 

MOV 

MOV 

MOV 

TRAP 

ADD 

S « » • 

MOV 

MOV 

MOV 

TRAP 

ADD 

i AND EXIT 



; TEST I 1ST HEADER 



MUV 
MOV 



01, Rl 

0TADS.R2 



TART WITH TtST 1 



MOV 

110V 

MOV 

TRAP 

ADD 



C*PNTF 
04, SP 

0PR2A, -CSP) 
01, -CSP) 

SP.RO 
CJPNTF 

04, SP 

02R2B, (SP) 
01, -CSP) 
SP,RO 
CJPNTF 

04, SP 

0PR2C, (SP) 
#1, -CSP) 

SP.RO 
CJPNTF 

04, SP 



0PR2D, -CSP) 
01, -CSP) 
SP,RO 
CSPNTK 
04, SP 

0PR2E, (SP) 
01, (SP) 
SP.RO 
CfPNTF 
04, SP 

0PR2F, (SP> 
01, CSP) 
SP.RO 
CJPNTF 
04, SP 

0PR2G, (SP) 
01. CSP) 
SP.RO 
C*PNTf 
04.SP 



OTT, ^>P1 
01. ;SP^ 
SP.RO 
CJ^NTK 
04 , SP 



START OF LIST OF T I Tl E ADDRESSE 



T t x 



1S> 
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REPORT CODING SECTION 



4528 

45?^ 

4530 



017672 012703 000022 



4531 



4532 
4533 
4534 
4535 
4536 
4537 
4538 



4 539 
4540 
4541 
454? 
4543 
4544 
4545 
4546 
4547 
4548 
4549 
4550 
4551 
455? 
4553 
4554 
4555 
4556 
455 7 
4558 
4559 
4560 
4561 
456? 
4 56', 



017676 
017676 
017700 
017 704 
017710 
017712 
017714 

0177?0 
017720 
017722 
01 7726 
017730 
017732 
017736 
017742 
017744 
017750 
017752 
017754 
017756 
017756 
017760 
017762 
017764 
017766 
017/70 
017772 
017774 
017776 
017776 
020002 



020010 
020014 
020020 
020024 
020026 

020032 
020036 
020040 
020046 
020050 

020056 
020062 

020066 
0200 72 
0200/4 

020076 



010146 
012746 
012746 

010600 
104417 
062 706 

011246 

012746 
010600 
104417 
062^06 
062702 
005201 
020127 
003015 
005303 
001350 

104443 
000406 
020462 
000152 
020612 
00037/ 
000000 
000001 

004 737 
000733 



005037 
00503 7 
00573? 
001402 
005237 

005737 
001404 
023727 
003403 
012737 

013746 
0050 37 

013/01 
005711 
00100J 
012737 



020650 
000002 



000006 
000001 



000004 
000002 

000031 



011542 



020004 000137 020444 



10$: 

20$: 



MOV 018., R3 
PRINTF tfTNUM.Rl 



PRINTF (R2) 



020104 015 701 



020450 
02045? 

003774 



020450 

00201? 

00201? 000020 

000020 002012 20$ 

0020 74 
002074 

003774 

1/1000 012514 
0020 74 



ADD 


42, R2 


INC 


Rl 


CMP 


R1.4NTESTS 


BGT 


30$ 


DEC 


R3 


BNE 


20$ 



GMANIO RDY,RFLG,A,377,0,1,YES 





JSR 
BR 


PC.CRLF 
10$ 


30$: 


JMP 


PREX 


CON: 


CLR 
CLR 
TST 
BEQ 
INC 


5TFL.G 
C*Pf 1 d 
(IP ADD 
10$ 
STFLG 


10$: 

20$: 


TST 
BEQ 

CMP 

BLF 

MOV 


I IUNIT 

20$ 

I $UN1T,316. 

*0$ 

416. ,l.$UNIT 


30$: 


MOV 
C. R 


l.$LUN, CSP) 
I il.UN 




MOV 
TST 
HNE 

MOV 


GPAD0.R1 
(Rl ) 
40$ 

01 /1000.STADU 


40$: 


MOV 


LSI UN.Rl 



SEQ 0112 



} WAIT AFTER 18 LINES 

j PRINT TEST NUMBER 

MOV 

MOV 

MOV 

MOV 

TRAP 

ADD 

: AND TITLE 

MOV 

MOV 

MOV 

TRAP 

ADD 

5 GET ADDRESS OF NEXT TITLE 

; AND NEXT TEST NUMBER 

; ALL PRINTED ? 

; IF YES, EXIT 

I 18 LINES OUTPUT ? 

: IF NOT, BRANCH 

j ELSE WAIT FOR OPERATOR TO 



Rl.-CSP) 

*TNUM,-(SP) 
02 t CSP) 

SP.RO 
C$PN1F 

#6,SP 

(R2). -(SP) 

Ol.-(SP) 

SP.RO 

C$PNTF 
#4,SP 



READ 



TRAP 

BR 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 



C$GMAN 

10001$ 

RFLG 

T$CODE 

RDY 

377 

T$L0LIM 

T$HILIM 



10001$ 

; PRINT A LINE FEED 

{ AND THEN CONTINUE 

I EXIT 

X ASSUME DIAGNOSTIC IS NOT STARTED 

I FLAG NO GPHARDS YET EXECUTED 

t ARE ANY PARAMETER ADDRESSES SET UP 

j IF NOT, BRANCH 

j ELSE FLAG DIAGNOSTIC IS STARTED 

I ANY UNITS SET UP ? 

i IF NOT. BRANCH 

I TOO MANY UNITS SET UP ? 

I IF NOT, BRANCH 

; SET UP 16 UNITS 

} SAVE THE UNIT NUMBER BEING TESTED 

j START WITH UNIT 

; GET FIRST PARAM, ADDRESS 

j ANYTHING IN [T 

j U iFS, BRANCH 

j Fl Sf START FQR V IRST IAV X0\ '\flPR . 

; hORM OFFSET FOR UNIT TAB' fc S 



J 9 
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SEQ OU5 



45t»5 


020110 


006301 






ASL 


Rl 


4566 


020112 


005761 


003774 




TST 


GPAt)D(Ri) 


456 7 


020116 


001010 






BNK 


50$ 


4568 


020120 
020120 
020124 
020126 


013700 
104442 
010061 


002074 
003774 




GPHARD 


L$LUN,GPADD( 


4569 


020132 








UNCOMPLETE MSKADD 




020132 


103040 










4570 


020134 


005237 


020452 




INC 


GPFLG 


4571 














4572 


020140 


005771 


003 774 


50$: 


TST 


9GPADDCR1) 


4573 


020144 


001002 






BNE 


60) 


4574 


020146 


004 73 7 


012214 


55i: 


JSR 


PC. CONFIG 


4575 














4576 


020152 


005237 


002074 


60$: 


INC 


Lit. UN 


4577 


020156 


023737 


002074 002012 


CMP 


L$LUN,L$UNIT 


457« 


020164 


C02747 






BIT 


40$ 


4579 


020166 


012637 


002074 




MOV 


(SP)*,L$l UN 


4580 














4581 


020172 


004737 


012600 


70$: 


JSR 


PC.C0NPR1 


4582 














4583 


020176 


005737 


020450 




TST 


STFLG 


4584 


020202 


001520 






BEQ 


PREX 


4585 


020204 


005737 


020452 




TST 


GPFLG 


4586 


020210 


001515 






BEQ 


PRFX 


4587 


020212 

020212 
020216 
020222 
020224 
020226 


0J2746 

012746 
010600 
104417 
062706 


022234 
000001 

000004 


80$; 


PRINTF 


GPR7 


4588 


020232 


000504 






BR 


PREX 


4589 














4590 


020234 
020234 
020240 
020244 
020246 
020250 


012746 

012746 
010600 
104417 
062 706 


022133 
000001 

000004 


ASK ADD j 


PRINTr 


4PR6 


4591 


020254 


000137 


020444 




JMP 


PHI x. 


4 592 














4593 


020260 
020260 

020264 
020270 
0202 ??. 

020274 


012746 
012746 

010600 
104417 
062706 


021715 
000001 

000004 


STAT: 


PRINVF 


OPRS 


4594 


020300 
020300 
020304 
020310 
020312 


012/46 
012746 

010600 
10441/ 


022022 
000001 




PRINTf- 


&PR3A 


4595 
4596 


020314 


062706 


0000C4 








Q203<>0 


005001 






CLR 


HI 


4597 















PARAMETER ADDRESS SET UP ? 

IF YES, BRANCH 

ELSr. , GET P TABLE ADDRESS 

MOV LIIUN.RO 

TRAP C*GPHRD 

MOV RO.GPADD(Rl) 

IF DESELECTED, REQUEST OPERATOR ADD 

BCC ASKADD 

FLAG THAT GPHARD HAS BEEN USED 

MODE ADDRESS OF UNIT - V 

IF NOT, BRANCH 

DO AUTO CONFIGURATION 

NEXT UNIT 

ALL DONE ? 

IT NOT, DO THE NEXT 

RESTORE THE UNIT NUMBER 

PRINT THE CONFIGURATION 

UAS DIAGNOSTIC STARTED ? 

IF NOT, EXIT 

HAVE WE USED ANi GPHARDS ? 

IF NOT, EXIT 

ELSE PRINT 'USE STA OR RES' 



MOV 


*PR7. -(SP) 


MOV 


#1. CSP} 


MOV 


SP.RO 


TRAP 


CIPWF 


ADD 


$4,SP 


AND EX 11 




ASK OPERATOR TO ADD UNITS 




MOV 


*PR6 , • C SP ) 


MOV 


*1, CSP) 


MOV 


SP.RO 


TRAP 


CiPNTF 


ADD 


04, SP 


AND EXIT 




PRINT STATISTICS HEADER 




MOV 


SPR3. vSP) 


MOV 


CI. i P) 


MOV 


SP.RO 


WW 


CIPNU 


ADD 


t?4,SP 


MOV 


#PR3A, vSP^ 


MOV 


*1, iSP) 


MOV 


5P.H0 


TRAP 


f$PNTF 


ADD 


^4,'jP 



SIAHT WITH FIWST UNIT 



I<9 
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REPORT COOING SECTION 



4598 
4599 

4600 
4601 
4 602 
4b03 
4604 
4^05 
4606 
460 7 
4608 
4609 
4610 



4611 
461c? 
4613 



4614 
4615 
4616 
4617 
4618 
4619 
4620 



4621 
4622 
4623 
4624 

4625 

4626 
4650 
4651 



020322 
020326 
020330 
020332 
020334 
020340 
020342 

020344 
020350 
020354 
020356 
020362 
020362 
020364 
020366 
020370 
020374 
020400 
020J02 
020404 
020410 

020412 
020412 
020414 
020420 
020424 
020426 
020430 

020434 

0204 36 



020444 
020444 
020446 

020450 
020452 
020454 
020457 
020402 



020464 

020464 
020466 
0204 70 
0204 12 
0204 74 
0204 76 
020500 
020502 



020137 
001444 
010104 
006304 
016405 
005705 
10042? 

012703 

105761 
001402 
012703 

010346 

010546 
010146 
012/46 
012746 
010600 
104417 
062706 
0004 1 1 



010146 
012746 
012746 

010600 
104417 
062 706 

005201 
000731 



000167 
001670 

000000 

000000 

110 

040 

000000 



02/116 
027562 
030626 
031760 
033204 
034524 
035424 
0365/0 



002012 



003734 



022334 
004034 

022330 



022112 
000004 



000012 



02206 1 
000002 



000006 



020440 004737 011542 



!0$: 



30$: 



40$: 



040 
040 



040 
000 



50$: 

60$: 
PREX: 



STFLG 
GPFLG 
CHAR: 

RFLG: 



TADS: 



CMP 


R1,L$UNIT 


BEQ 


60$ 


MOV 


R1.R4 


ASL 


R4 


MOV 


ECNTCR4),R5 


TST 


R5 


BMI 


40$ 


MOV 


4N0,R3 


TSTB 


DROPED(Rl) 


BFQ 


30$ 


MOV 


flYES,R3 


PRINTF 


#PR5,Rl,R5,R3 



BR 50$ 
PRINTF flPR4,Rl 



INC 
BR 

JSR 

EXIT 



.WORD 
.WORD 
.ASCI7 



Rl 
20$ 

PC.CRLF 

RPT 





/H 



.WORD 



TITLES 



.WORD 


TSHD1 


.WORD 


TSHD2 


.WORD 


TSHD3 


.WORt) 


TSHD4 


. WoRD 


TSHD5 


.WORD 


TSHD6 


.WORD 


T SHH / 


.WORD 


TSHoa 



\ ALL UNITS REPORTED ? 

i IF YES, EXIT 

} FORM OFFSET TO ERROR COUNT 

; GET UNIT'S ERROR COUNT 

t IS IT NEGATIVE ? 

; IF YES, REPORT UNTESTED 



j PRINT A LINE FEED 



.WORD 
.WORD 



SEQ 0114 



J 


ASSUME UNIT IS NOT DROPPED 




I 


CHECK ir IT IS 




1 


IF IT IS NOT, BRANCH 




I 


OTHERWISE PRINT YES 




1 


ELSE PRINT STATISTICS 






MOV 


R3.-CSP) 




MOV 


R5, -(SP) 




MOV 


Rl, ~(SP) 




MOV 


$PR5, -CSP) 




MOV 


44, -CSP) 




MOV 


SP.RO 




TRAP 


CIPNTF 




ADD 


£12, SP 


• 


AND LOOK FOR MORE UNITS 




< 


PRINT 'UNTESTED' 






MOV 


Rl, -CSP) 




MOV 


0PR4, -CSP) 




MOV 


02 , C SP ) 




MOV 


SP,RO 




TRAP 


C$PNTF 




ADD 


06, SP 


t 


PREPARE FOR NEXT UNIT 




♦ 


IE NOT, REPORT THE NEXT 





JUMP 

L 10022 -2 



i SET If-" DIAGNOSTIC HAS BEEN STARTED 
; SET IF ANY GPHARDS ARE EXECUTED 
j STORE FOR OPERATOR INPUT 

} FLAG FOR 'TYPE RETURN FOR MORE TITLES 



; LIST OF TEST TITLE ADDRESSES 



L9 
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SEQ 0115 



4655 
46»56 
4657 

4658 
4659 
4660 
4661 
4662 
4663 
4664 
4665 
4666 
4667 
4668 
4669 
46/0 
4671 
4672 
4673 
4674 
4675 
4676 
4677 
4678 
4679 
4680 
4681 
4682 
4683 
4684 
4685 
4686 
468 7 
4688 
4689 
4690 
4691 
4692 
4693 
4694 



020504 
020506 
020510 
020512 
020514 
020516 
020520 
020522 
020524 
02C526 
020530 
020532 
020534 
020536 
020540 
020542 
020544 



020546 
020566 

020612 

020650 

020654 

020746 

0207 73 
021045 
021100 
021177 
021271 

021332 
021422 
021525 
021621 
021715 
021/57 
022022 

022061 

022112 

022133 
022215 

022234 

022330 

022334 



03/616 
040676 
041400 
042572 
043450 
045612 
051006 
054530 
057454 
061424 
062450 
063746 
067340 
071566 
075120 
100100 
102236 



045 
045 

124 

045 

045 

124 

045 
045 
045 

045 
045 

045 
045 
045 
045 
045 
045 
045 

045 

045 

045 

040 

045 

131 

116 



116 
116 

131 

104 

116 

131 

116 
116 
116 
116 
116 

116 

116 
116 
116 
116 
116 
116 

116 

116 

116 

101 

116 

105 
117 



045 
045 

120 

063 

045 

120 

045 

062 
045 

045 
045 

045 
045 
045 
045 

062 
045 
062 

045 

045 

04 5 
116 



TT: 

ROY; 

TNUti 

PRM 

PR1 

PR2 

PR2A 
PR20 

PR2C 

PR2D 
PR2E 
PR2F 

PR2G 
PR3: 

PR3A 

PR4 

PR5 

PR6 



045 PR 7: 



WORD 
WORD 
WORD 
WORD 
WORD 
WORD 
WORD 
WORD 
WORD 
WORD 
WORD 
WORD 
WORD 
WORD 
WORD 
WORD 
,WORD 



TSHD9 

TSHD10 

T5HD11 

TSHD12 

TSHD13 

TSHD14 

TSHD15 

TSHD16 

T5HD17 

TSHD18 

TSHD19 

TSHD20 

TSHD21 

T5HD22 

TSHD23 

TSHD24 

TSHD25 



.NLTST BEX 

.ASCII /*N*ATEST TITLES./ 

.ASCIZ /*N*A KN2/ 

.ASCIZ /TYPE "RETURN" FOR MORE TITLES/ 

.ASCIZ /*D3/ 

.ASCIZ /*N*ATO USE THE PRINT COMMAND, PLEASE CLEAR THE "UAM" FLAG/ 

.ASCIZ /TYPE T.R.C.S OR HELP/ 



.ASCII 
.ASCIZ 
.ASCIZ 
.ASCIZ 
.ASCIZ 

.ASCIZ 

.ASCIZ 
.ASCIZ 
.ASCIZ 
.ASCII 
.ASCIZ 
.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCII 

.ASCIZ 



/*N»ATHE FOLLOWING COMMANDS ARF ACCEPTED :-/ 

/*N2*AT - PRINT TEST TITLES/ 

/*N*AC - PRINT CONFIGURATION TABLE CURRENTLY USED bl DIAGNOSTIC/ 

/rfNKAR - PRINT HOW TO REESTABLISH THE SYSTEM CONFIGURATION/ 

/*N*AS - PRINT STATISTICS TABLED/ 

/*N*ATO REESTABLISH THE SYSTEM C0NFIGURAT T ON. ANSWER THE/ 
/*N*AHARDWARE QUESTION TYPING "0" AS THE MODE ADDRESS FOR 16 UNITS 

/*N*N*AEG. MODE REGISTER ADDRESS CO) ? / 

/*N*A / 

\*N2*AIDV/IAV-U MODUl E STATISTICS. \ 

/*N*A- - - •• / 

/KN2KAUNIT ERRORS DROPPEDtfN/ 



/*N*D3*A UNTESTED 
/*N*D3*S5*D3*S7*T/ 



NO/ 



/*N*AUNIT DROPPED OR DESELECTED • PLEASE TYPE "ADD"/ 
/ AND TRY AGAIN/ 



.ASCI/ /*N*APLEASE TtPE "START" OR "RESTART" TO CONTINUE TESTING. »N 



12 5 
000 



<tS: 

NO; 



.ASCIZ 
.ASCIZ 



/YES/ 
/NO/ 



M9 
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SEQ 0116 



4695 
4696 
4697 
4698 022340 

022340 

022340 104425 



.LIST BEX 
.EVEN 

ENDRPT 



L 10022 j 



TRAP C$RPT 



N9 
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PROTECTION TABLE 



SEQ 0117 



4 700 
4701 
4 70? 
4703 
4 704 
4 70S 
4 706 
4707 

4708 
4 709 
4710 
4711 
4 712 
4713 
4714 



SBTTL PROTECTION TABLE 



022342 
022342 

022342 

022344 
022346 



022350 



IS USED BY THE RUNTIME SERVICES 



THIS TABLE 

TO PROTECT THE LOAD MEDIA. 



000000 
177777 
177777 



BGNPROT 




• 1 
-1 

ENDPROT 



OFFSET INTO 



OFFSET 
OFFSET 



INTO 
INTO 



L*PROT 



P- TABLE 

P- TABLE 
P-TABLE 



ADDRESS 



FOR MODE 

FOR MASSBUS ADDRESS 

FOR DRIVE NUMBER 



■no 



MISCFi.l AN* OUS St CT IONS 
INITIAL 1/t SECTION 



4 72<* 
4 730 

4 731 
473.? 
4 753 
4 7 5A 
4735 
4/36 



4 737 
4 761 
4 76? 



4 763 
4 764 



4 765 



4 766 

4 767 
4768 



4 769 



4 7 70 
47/1 
477? 

47^3 
4 7/4 
4 7 75 
4 7 76 

4/7/ 
4 7/8 
4//9 
4/60 
47*51 



022350 

022350 



022350 
022350 
0a2354 
022356 
C22356 
022360 
022360 
022364 
022370 
022374 
022400 
022402 
022406 
022406 
022412 
022416 
022422 
022426 
0224 30 
022434 
022440 
022442 
022442 
022446 
022452 
022454 
022456 
022462 
022462 
022466 
0224/2 
0224 74 
0224 76 
022502 
022506 
022512 
022512 
022514 

022520 
022524 
022526 
022534 

022536 



012700 
10444 7 

103126 

012746 
012746 
012746 
012746 
104437 
062706 

012746 
012746 
012746 
012746 
104437 
062706 
005737 
001024 

012746 
012746 
010600 
104*17 
062/06 

012746 
012746 
010600 
104417 
062706 
004737 
0O4737 

104433 
004737 

005737 
001404 
02372/ 
003403 
012/5/ 
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.SBTTL INITIALIZE SECTION 



J 



SEQ 0118 



022544 00503/ 



000040 



000340 
106736 
000014 
000003 

000010 

000340 
017316 
000100 
0OCO03 

OOOOIO 
002232 



023652 
000001 



000004 

023756 
000001 



000004 
011570 
011542 



024222 
002012 
002012 
000020 
023650 



1 THE INITIALIZE SECTION CONTAINS THE CODING THAT IS PERFORMED 
j AT THE BEGINNING OF EACH PASS. 
i - 



BGNINIT 



STARTS READEF OEK. START 



10*! 



000020 
002012 201: 
30*i 



LUNir: : 



I IS THIS A NEW START ? 



BNCOMPLETE RfcSTRT j 
SETVEC 014,01067 36,03401 



1ST 
BNE 
PRINTF 



JSR 
JSP 
BRE5ET 

JSP 

rsT 

BIU 

CMP 

Hi t 
MUV 

CLR 



IK NOT, BRANCH 

*♦♦ JUST FOR DEBUG PROGRAM ♦** 



SETVfcC 0100.0CLINT, 0340: IGNORE FURTHER INTERRUPTS To VECTOR 100 



MOV OfcF. START, RO 

TRAP CiREFG 

BCC RESTRT 

MOV 0340, -CSP) 

MOV 0106736, (SP) 

MOV 014, (SP) 

MOV 03. CSP) 

TRAP OSVEC 

AOO 010,SP 



MANTST 

10$ 

OWARN 



PRINTF 0WARN1 



PC.WRDi 
PC.CRU 



PCSfTCLK 

LlUNIT 

20 i 

I IUNIT ,016, 

30$ 

016, ,L$UNU 

ACFLG 



MOV 

MOV 

MOV 

MOV 

TRAP 

ADD 

DOING MANl* AC TURING TfSTS ? 

If ifS. BRANCH 

PRINT 'DISCONNECT EXTERNAL EQUIPMENT' 

MOV 
MOV 
MOV 
TRMP 
ADD 



M0\ 

MOV 
MOV 
TRAP 
ADD 
RETURN 



WAIT fOR OPtRATOR TO TtPfc 
PRINT A LINE FEED 
RESM THE StSUM 



0340, (SP) 
OCLINT. -(SP) 
0100, (SP) 
03, (SP) 
CISVFC 
010, SP 



OWARN, CSP) 
01, (SP) 

SP.RO 
CIPNTF 

04, SP 

0WARN1. (SP) 
01, (SP) 
SP,RO 
CIPNTF 
04, SP 



I SI- T LIP CI OCK COUNTER 

I AN» UNITS CON* luURFD i 

i If NOT. BRANCH 

I TOO MANf UNITS SM UP } 

I tf NOT. BRANCH 

4 hi St , SI I UP 16 UNITS 

I CLEAR AUTO CONFIGURATION M.AU 



TRAP 



C*RISE1 



CIO 



MlSCti.LANKK'S SECTIONS 
INITTAl .Ul SECTION 



MACRO N1200 260CT-83 15:22 PAGE 5l • I 



4 782 


022550 


012737 


171000 


4783 


022556 


012700 


004070 


4 784 


022562 


012701 


000020 


4 785 


022566 


005020 




4 786 


022570 


00530" 




4787 


022572 


00137 1 




4788 








4 789 








4 790 


022574 


012700 


,>54 


4791 


022600 


012701 


000020 


4792 


022604 


105020 




4793 


022606 


005301 




4794 


022610 


001375 




4795 


022612 


012700 


003734 


4796 


022616 


012701 


000020 


4797 


022622 


012720 


100000 


4 798 


022626 


005301 




4 799 


022630 


001374 




4800 


022632 


000404 




4801 








4802 


022634 








022634 


012700 


000037 




022640 


104447 




4803 


022642 








022642 


103005 




4804 








4805 


022644 


005037 


004054 


4806 


022650 


005037 


004056 


4807 


022654 


000536 




4808 








4809 


022656 








022656 


012700 


000035 




022662 


104447 




4810 


022664 








022664 


105030 




4811 


022666 


005737 


004054 


4812 


022672 


001011 




4813 


0226 74 








022674 


012746 


024056 




022700 


012746 


000001 




022704 


010600 






022706 


104417 






022710 


062706 


000004 


4814 


022714 








022714 


104444 




4815 








4816 


022716 


005037 


004054 


4817 


022722 


005737 


023650 


4818 


022726 


001511 




4819 


022730 


005037 


023650 


4820 


022734 


004 737 


012600 


4821 


022740 


004737 


011570 


4822 


022744 


000502 




4823 








4824 


022746 








022 746 


012700 


000036 




022752 


104447 





012514 



50$: 



55Jj 



60$} 



MOV 


4171000, STADO 


MOV 


OLOPFl G,RO 


MOV 


016. ,Rl 


Cl.R 


(R0)» 


DEC 


Rl 


BNE 


50$ 


MOV 


ODROPED.RO 


MOV 


016, ,R1 


CI.RB 


<R0)» 


DEC 


Rl 


BNE 


551 


MOV 


OECNT.RO 


MOV 


016. ,R1 


MOV 


0100000, (RO)* 


DEC 


Rl 


BNE 


60$ 


BR 


STARES 



RESTRT: READEF OEF .RESTART 



BNCOMPLETE NEWST 



STARES-, CLR 

CLR 
BR 



TSTFLG 
TSUKLG 
INIUUT 



NEWST j READEF OFT, NEW 



BNCOMPLETE CONT 



tst 


TSTFLG 


BNE 


10$ 


PRINTF 


ONTtST 



DOCLN 



10$: 



CLR 


TSTFLG 


TST 


ACR.G 


BEQ 


INIUUT 


CLR 


ACF'IG 


JSR 


PC.C0NPR1 


JSR 


PC.WRDY 


BR 


INIUUT 



CONTi READEF OEF, CONTINUE 



%BQ 0119 



I START ADDRESS FOR SEARCH 

l FLAG THAT LOOP CONFIGURATION IS NOT CHECKED 

, FOR POSSIBLE 16 UNITS 

I CLEAR THE FLAG 

I ALL DONE ? 

I IF NOT, DO THE NEXT 



j GET UNIT DROPPED TABLE ADDERSS 

I THERE ARE 16 UNITS 

j CLEAR ALL 16 DROPPED UNIT FLAGS 



j GET ERROR COUNT FOR UUT 

j THERE ARE 16 UUT • S 

l INIT THE ERROR COUNT 

i ALL CLEARED ? 

t IF NOT, CLEAR NEXT COUNT 

I ELSE, START TESTING WITH FIRST UUT 



I IS THIS A RESTART ? 
I IF NOT, BRANCH 



MOV 
TRAP 

BCC 



OEF. RESTART, RO 
C $ RE FC, 

NEWST 



I SHOW NO TESTS HAVE BEEN RUN THIS PASS 

j OR FOR Th'IS UNIT 

I START TESTING WITH FIRST UUT 

j IS THIS A NEW PASS 7 



t IF NOT , BRANCH 



MOV 
TRAP 

BCC 

i WERE ANr TESTS SELECTED LAST TIME ? 

I IF iFS, BRANCH 

j IF NOT, TELL THE USER 

MOV 

MOV 

MOV 

TRAP 

ADD 

j AND RETURN TO THE SUPERVISOR 

TRAP 



oef.new.ro 

C$RE>"G 
CONT 



ONTEST, (SP) 
01, (SP) 
SP.HO 
CIPNTF 

04. SP 



C$DCLN 



INIT TEST FLAG AGAIN 

JUST DONE A RUN OK AUTO CONFIGURATION i 

IF NOT, TEST FIRST UNIT 

ELSE. FLAG THAT JHt RUN IS FINISHED 

PRINT IF* CONFIGURATION 

WAIT FOR OPERATOR TO T>PE 'RERW 

THEN TEST THE FIRST UNIT 



I IS THIS A CONTINUE ? 



MOV oif .CONUNUURO 

TRAP CSREF'G 



DIG 
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SEQ 0120 



48,25 
4826 



4827 
4828 



4829 
4850 
4851 
4852 



4833 
4834 



4855 
4836 



4837 
4838 
4839 
4840 
4841 



4842 
4843 
4844 
4845 
4846 
4847 
4848 
4849 
4850 
4851 
4852 
4853 
4854 



022 754 
022754 
022756 
022756 
022762 
022766 
022772 
022776 
023000 
023004 
023012 
023012 
023016 
025020 
025024 

023030 
023030 
023034 
023036 
023036 
023040 
023040 
023044 
023050 
023054 
023060 
023062 
023066 
023074 
023074 
023100 
023102 

023106 
023112 
025114 
025114 
025120 
025124 
023130 
023132 
025134 
023140 
023144 
023150 

023152 
025160 
025164 
025172 

025174 
025200 

02 3202 
023202 



105025 

012746 
012746 
012746 
012746 
104437 
062706 
052777 

012700 
104456 
004757 
000137 



012700 
104447 

103023 

012746 
012746 
012746 
012746 
104437 
062706 
052777 

012700 
104456 
000137 

005737 
001014 

013746 
012746 
012746 
010600 
104417 
062706 
004737 
005037 
000403 

012737 
005237 
023757 
002567 

013705 
006305 



000340 
017266 
000004 
000003 

000010 
000100 

000004 

025146 
023644 



000034 



000340 
017266 
000004 
000003 

000010 
000100 

000004 

023550 

004056 



002074 
024152 
000002 



000006 
011570 
004056 



177777 
002074 
002074 



002074 



160666 



160604 



BNCOMPL 


ETE PWRFL 


j IF NOT, BRANCH 






BCC 


PWRFL 


SETVEC 


04, ONXM, OPR 107 


» IGNORE NXM TRAPS 






MOV 

MOV 

MOV 

MOV 

TRAP 

ADD 


0PRI07, -CSP) 
ONXM. -CSP) 

04, -CSP) 
03. -CSP) 
C$SVEC 
010, SP 


BIS 


0100, SHOD 


j ELSE. LIGHT UUT LED 










CLRVEC 


04 


I RESTORE THE SUPERVISOR 


NXM 


VECTOR 














MOV 


04.R0 












TRAP 


CICVEC 


JSR 


PC.LOPCHK 


I CHECK THE LOOP CONFIGURATION 






JMP 


END 


j AND CONTINUE 










PWRFL; READEF 


OEF.PWR 


1 IS THIS A POWER FAIL 






MOV 
TRAP 


OEF.PWR, RO 
CiREFG 


BNCOMPLETE NXTUUT 


1 IF NOT, MUST BE NEXT UNIT 


















BCC 


NXTUUT 


SETVEC 


04, ONXM, OPR 10 7 


j IGNORE NXM TRAPS 






MOV 
MOV 

MOV 
HOV 
TRAP 
ADO 


0PRI07. -CSP) 
ONXM, -CSP) 
04, -CSP) 
03, -CSP) 
CiSVEC 
010. SP 


BIS 


0100, SMOD 


i ELSE. LIGHT UUT L.ED 










CLRVEC 


04 


\ RESTORE THE SUPERVISOR 


NXM 


VECTOR 














MOV 


04, RO 












TRAP 


CJCVEC 


JMP 


PSEULl 


l AND CONTINUE 










NXTUUTj 1ST 


TSUFLG 


t WERE ANY TESTS RUN ON 


THE 1 


-AST UNIT 


« 


BNE 


10$ 


; IF iES, BRANCH 










PRINTF 


0NTEST1.LSLUN 


l ELSE PRINT A WARNING 











002074 
002012 



013700 0020/4 



JSR PC.WROY 

10$: CLR TSUFLG 

BR NEXT 

INIUUT; MOV O-l.LU.UN 

NEXT; INC LILUN 

CMP L$LUN,L*UNIT 

BGF INIUUT 

MOV L$LUN,R5 

A SI. R5 

GPHARD LU.UN.Rl 



LET THE OPERATOR READ IT 
SHOW NO TESTS FOR NEXT UNIT 
AND TEST THE NEXT UNIT 

INITIALIZE LOGICAL UNIT NUMBER, 
NEXT LOGICAL UNIT TO BE TESTED ? 
ALL UNITS TRIED ? 
IF YES, START AGAIN 

SAVE UNIT NUMBER 
FORM OFFSET 



MOV 


L$LUN, -(SP) 


MOV 


0NTEST1. -CSP) 


MOV 


02, -CSP) 


MOV 


SP.PO 


TRAP 


C$PNTF 


ADD 


06, SP 



t GET PARAMETER TABLE ADDRESS 



IN Rl 
MOV 



LJl.UN.RO 



E10 
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SEQ 0121 



4855 

4856 
485? 
4858 
4859 
4860 
4861 
4862 
4863 
4864 



4865 

4866 
4867 
4868 
4869 
4870 
4871 
4872 
4873 
4874 
4875 
4876 
4877 
4878 
4879 
4880 
4861 
4882 
4883 
4884 
48B5 
4886 
4887 
4888 
4889 
4890 
4891 
4892 
4893 
4894 
4895 



023206 
023210 
023212 
023212 
023214 
023220 
023222 
023224 
023230 
023236 
023240 
023244 
023246 
023246 
023252 
023256 
023260 
023262 
023266 
023266 

023270 

023274 



4896 



023306 
023312 
023316 
025324 
023330 
023336 
023342 

023350 
023354 
023360 
023364 
023370 
023374 
023400 
023404 
023412 
023416 
023424 
023430 
023436 

023442 
023442 
023446 
023452 
023456 
023462 
023464 
023470 



104442 
010001 

103362 
010165 
005711 
001024 
004737 
012737 
103014 
005737 
001342 

012746 
012746 
010600 
104417 
062706 

104444 

016501 

004737 



023300 042765 



011137 
011137 
062737 
011137 
062737 
012137 
062737 

012137 
012137 
012137 
012137 
012137 
011137 
011137 
062737 
011137 
062737 
012137 
062737 
011137 



012746 
012746 
012746 
012746 
104437 
062706 
052777 



003774 



012214 
000001 

002012 



007250 
000001 



000004 

003774 

025146 

100000 

003 700 
003702 
000002 
003704 
000004 
003706 
000006 

003710 
003712 
003714 
003716 
003720 
003722 
003724 
000002 
003726 
000004 
003730 
000006 
003732 



000340 

017266 
000004 
000005 

000010 
000100 



BNCOMPLETE NEXT 



j IF DROPPED , GET THE NEXT 



023650 



MOV 
TST 
BNE 
JSR 
MOV 
BCC 
TST 
BNE 
PRINTF 



DOCLN 



10$: 
20$: 



003734 

003702 

003704 
003706 



003724 
003726 
003730 



R1,GPADD(R5) 

(Rl) 

20$ 

PC, CONFIG 

♦X.ACFLG 

10$ 

LSUNIT 

INIUUT 

ONODEV 



TRAP 
MOV 

BCC 



C$GPHRD 
R0.R1 

NEXT 



ELSE SAVE THE ADDRESS 

MODE ADDRESS - ? 

IF NOT, BRANCH 

ELSE DO AUTO CONFIGURATION FOR THIS UNIT 

AND FLAG THAT WE ARE DOING IT 

BRANCH IF ANOTHER UNIT FOUND 

ARE THERE ANY UNITS TO TEST ? 

IF YES, START AGAIN WITH THE FIRST UNIT 

ELSE PRINT "NO UNITS FOUND" 



I AND RETURN TO THE SUPERVISOR 



MOV 

MOV 

MOV 

TRAP 

ADD 

TRAP 



ONODEV,-CSP) 
•l.-(SP) 

SP,RO 

C*PNTF 
04, SP 

C*DCLN 



MOV GPADDCR5) t Rl i GET PARAMETER TABLE ADDRESS IN Rl 
JSR PC.LOPCHK i CHECK THE LOOP CONFIGURATION 
BIC 0100000,ECNT(R5)i FLAG UNIT IS BEING TESTED 



MOV (Rl).MOD 

MOV CR1),DAT 

ADD 02, DAT 

MOV CR1),CSA 

ADD 04,CSA 

MOV CR1)*.C5B 

ADD 06,CSB 

MOV (R1)>,VEC 

MOV (R1)*.PRI0 

MOV (R1)*,C0ND 

MOV (Rl)f.LOWLVL 

MOV (R1)*.DB0UNC 

MOV CR1),0THM0D 

MOV CR1),0THDAT 

ADD O2.0THDAT 

MOV (R1),0THCSA 

ADD 04.OTHCSA 

MOV (R1)*,0THCSB 

ADD 06.0THCSB 

MOV CR1),0THVEC 



I SAVE NEW MODE REGISTER ADDRESS 
j SAVE NEW DATA REGISTER ADDRESS 

I 

j SAVE NEW CSA REGISTER ADDRESS 

! SAVE NEW CSB REGISTER ADDRESS 



j SAVE NEW VECTOR ADDRESS 

I SAVE NEW PRIORITY 

j SAVE WHETHER OTHER MODULE CONNECTED 

j SAVE LOW LEVEL AND 

i DEBOUNCE ANSWER FOR DIGITAL INPUT LOOPB. 

I SAVE OTHER MODULE MODE ADDRESS 



l AND DATA REGISTER ADORESS 



i 



I AND REGISTER A ADDRESS 

j AND REGISTER B ADDRESS 

i 

{ AND OTHER MODULE VECTOR ADDRESS 



SETVEC O4 4 0NXM,OPRIO7 j IGNORE NXM TRAPS 



160202 



BIS 



GlOO.aMOD 



l SWITCH ON UUT LED 



MOV 


0PRI07, - C SP ^ 


MOV 


CNXM , - ( SP > 


MOV 


04, -CSP) 


MOV 


03, (^P) 


TRAP 


CJSVEC 


ADD 


010, SP 



F10 
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4897 
4898 



4899 
4900 
4901 
4902 
4905 
4904 
4905 
4906 
4907 
4908 
4909 
4910 
4911 
4912 
4^13 
4914 
4915 
4916 
4917 
4918 
4919 
4920 
4921 
4922 
4923 
4924 
4925 
4926 
4927 
4928 
4929 

4930 
4931 
4932 
4933 
4934 



4935 
4936 
4937 
4938 
4939 
4940 
4941 
4942 
494 3 
4944 
4945 
4946 
494 7 
4948 



0234 76 
023502 
023502 
023506 

023510 
023514 
023520 
023522 
023526 
023530 
023532 
023534 
023536 
023540 
023542 
023544 
023546 

023550 
023554 
023560 
023562 
023566 
023570 
023574 
023576 
023602 
023606 
023610 
023614 
023620 

023624 
023630 
023630 
023632 
023636 
023640 

023644 
023644 
023646 



023652 
023 756 

024042 

024056 
024152 



024220 



017701 

012 700 
104436 

012702 
020127 
103013 
012702 
006301 
103407 
006202 
006301 
103404 
006202 
006301 
103401 
006202 



005737 
001003 
052702 
0C0412 
005737 
001407 
052702 
005737 
001402 
052702 
052702 
010237 



104421 
032700 
001402 
005237 



10443;? 
0003S2 



023650 000000 



045 
045 
040 



045 



160176 
000004 



000020 
140000 

000010 



000400 
002232 

001000 

002234 

004000 
003714 

002000 
OlOOOO 
004132 



005037 004130 



00OO10 
004130 



116 
116 
120 

116 
116 
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MOV 


QM0D.R1 




CLRVEC 


04 




MOV 


420, R2 




CMP 


Rl. 4140000 




BHIS 


PSEUL1 




MOV 


410, R2 




ASL 


Rl 




BCS 


PSEUL1 




ASR 


R2 




ASL 


Rl 




BCS 


PSEUL1 




ASR 


R2 




ASL 


Rl 




BCS 


PSEUL1 




ASR 


R2 


PSEUL1 


BIS 


4400, R2 




TST 


MANTST 




BNE 


40$ 




BIS 


41000, R2 




BR 


50$ 


40$: 


TST 


MANIO 




BEQ 


50$ 




BIS 


44000 f R2 




TST 


COND 




BEQ 


50$ 




BIS 


42000, R2 


50$; 


BIS 


410000, R2 




MOV 


R2.C0NMSK 




CLR 


LOTFLA 




RFLAGS 


RO 




BIT 


4L0T.R0 




BEQ 


END 




INC 


LOTFLA 



END: 



EXIT 



INN 



ACFLG: .WORD 



SEQ 0122 



I GET MODE REGISTER CONTENTS 
i RESTORE NXM TRAP CATCHER 



MOV 
TRAP 



44, RO 
C$CVEC 



ASSUME UNIDENTIFIABLE MODULE 

IS ID TOO BIG ? 

IF YES, BRANCH 

ELSE ASSUME ANALOGUE OUTPUT 

SHIFT OUT TOP BIT 

IF ID > 177, ID IS ANALOGUE OUTPUT 

ELSE ASSUME ANALOGUE INPUT 

SHIFT OUT NEXT BIT 

IF ID > 77, ID IS ANALOGUE INPUT 

ELSE ASSUME DIGITAL OUTPUT 

SHIFT OUT TOP BIT 

IF ID > 37, ID IS DIGITAL OUTPUT 

ELSE 10 IS DIGITAL INPUT 

FORCE BASIC TESTS TO BE RUN 
MANUFACTURING TESTS SELECTED ? 
IF YES, BRANCH 
ELSE FORCE FIELD I/O TESTS 

MANUFACTURING I/O TESTS SELECTED ? 

IF NOT, BRANCH 

IF YES, SELECT THEM 

OTHER MODULE CONNECTED ? 

IF NOT, BRANCH 

ELSE SELECT LOOPBACK TESTS 

ASSUME SPECIFICALLY SELECTED TEST 

SAVE TEST CONTROL MASK 



INN LOOP ON TEST FLAG 
GET OPERATOR FLAGS 

I LOOP ON TEST SELECTED ? 
; IF NOT, BRANCH 
; ELSE SET FLAG 



TRAP 



C$RFLA 



TRAP 

.WORD 



C$EXIT 
L 10024 



; SET IF AUTO CONFIGURATION IS TO BE DONE 



045 WARN: 
045 WARN1 
122 



.NLIST BEX 

.ASCI? /*N*ATHE FOLLOWING TESTS MAY GENERATE SIGNALS ON THE OUTPUT 

.ASCII /KNKAEXTERNAL EQUIPMENT SHOULD BE DISCONNECTED BEFORE/ 

.ASCIZ / PROCEDING./ 



MODULES 



045 
045 



NTEST- 
NTEST1 



.ASCIZ 
.ASCIZ 
.LIST 
.EVEN 

ENDINIT 



/*N*ANO TESTS WERE RUN • CHECK ANSWERS TO STARTUP QUESTIONS. 

/*Ni<ANO TESTS WERE RUN ON UNIT *D3*A./ 

BEX 



G10 
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SEQ 0123 



4949 
4961 



024220 
024220 



104411 



L 10024: 



TRAP 



C$INIT 



I i 'I /\ 



H10 
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4963 

4^64 
4965 
4966 
49t>7 
49t>8 
4969 
49 70 
4971 
4972 
4973 
4974 
49 7S 
49 76 
4977 
4978 
49 7 Q 
4 980 
4981 
4982 
4983 
4984 
4985 
4986 

498 7 
4988 
4989 
4930 
4991 
4992 
4993 
4994 
4995 
4996 

499 7 
4998 
4999 
5000 
5001 
5002 
5003 
5004 
5005 
5006 

500 7 
5008 
5009 
5010 
5011 
5012 
5013 
5014 
5015 
5016 
5017 
5018 
5019 



SEQ 0124 



l SUBROUTINES USED DURING INITIALISATION, rf 
.SBTTL SETCLK - ROUTINE TO SET UP DELAY COUNTS 

FUNCTIONAL DESCRIPTION: 

THIS ROUTINE SETS UP 3 DELAY VARIABLES CALLED CNT25M, CNT500, AND 
CNT25. THESE GIVE DELAtS OF APPROXIMATELY 25 MILLISECONDS, 500 
MICROSECONDS OR 25 MICROSECONDS RESPECTIVELY IF USED AS FOLLOWS:- 





MOV 


CNTXXX,RO 


1$: 


DEC 


RO 




BNE 


11 



THE COUNTS ARE DERIVED FROM AN L CLOCK IF THERE 15 ONE. 
OTHERWISE, THE OPERATOR IS ASKED TO TYPE 2 CHARACTERS ON THE 
CONSOLE 6 SECONDS APART. 

INPUTS: 

NONE. 
IMPLICIT INPUTS; 

IF CNT25M IS NOT ZERO (ALREAD> SET UP), THE ROUTINE DOES NOTHING. 
OUTPUTS: 

CONSOLE MESSAGE IF THERE IS NO L CLOCK ON THE SYSTEM. 

IMPLICIT OUTPUTS: 

CNT25M CONTAINS THE COUNT REQUIRED FOR 25 MILLISECONDS. 
CNT500 CONTAINS THE COUNT REQUIRED FOR 500 MICROSECONDS. 
CNT25 CONTAINS THE COUNT REQUIRED FOR 25 MICROSECONDS. 

j SUBORDINATE ROUTINES USED: 

CRLF • LINE FEED PRINT ROUTINE. 

CLINT - DUMMi CLOCK INTERRUPT SERVICE ROUTINE 

FUNCTIONAL SIDE EFFECTS: 

RO TO R5 ARE CORRUPTED. 

IF A LINE TIME CLOCK IS FOUND. VECTOR 100 IS SET UP SO THAT 
INTERRUPTS TO IT ARE IGNORED. THE SETVEC MACRO CAN BE USED TO 
SET UP THE VECTOR FOR A DEVICE INTERRUPT. 

CALLING SEQUENCE: 

JSR PC. SETCLK 



t i n 
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5020 








5021 


024222 


005737 


011534 


5022 


024226 


001402 




5023 


024230 


000137 


025072 


5024 








5025 


024234 


005004 




5026 


024236 








024236 


104440 






024240 


010002 




5027 


024242 


005037 


025074 


5028 


024246 








024246 


012700 


000114 




• ■-■I 252 


104462 






i- 254 


010001 




5029 


024255 








024256 


012746 


000340 




024262 


012746 


017266 




024266 


012746 


000004 




024272 


012746 


000003 




024276 


104437 






024300 


062706 


000010 


5030 


024304 


005037 


004060 


5031 


024310 


005771 


000000 


5032 


024314 


005737 


004060 


5033 


024320 


001005 




5034 


024322 


005237 


025074 


5035 


024326 


012771 


000100 000000 


5036 








5037 








5038 








5039 


024334 








024 334 


012700 


000004 




024340 


104436 




5040 


024342 


012703 


000006 


5041 


024346 


026127 


000006 000062 


5042 


024554 


001401 




5043 


024 356 


005203 




5044 








5045 


024360 


010305 




5046 


024362 








024362 


012746 


000340 




024366 


012746 


024450 




024372 


012746 


000100 




024376 


012746 


000003 




024402 


104437 






024404 


062706 


000010 


504 7 








5048 


024410 








024410 


012700 


000000 




024414 


104441 




5049 


024416 


005000 




5050 


024420 


020305 




5051 


024422 


001004 




5052 


024424 


005300 




5053 


024426 


001374 




5054 


024430 


000137 


024542 


5055 









SETCLK: 


TST 
BEQ 
JMP 


CNT25M 

10$ 

SETEX 


10$: 


CLR 
GETPRI 


R4 
R2 




CLR 

CLOCK 


CLKFLG 
L.R1 



SETVEC 04,MXM,0340 



CLR 


NXMFLG 


TST 


a(Rl) 


TST 


NXMFLG 


BNE 


LCLOCK 


INC 


CLKFLG 


MOV 


oioo.scrd 



; USE THE L. CLOCK 
LCLOCK: CLRVEC #4 



10$; 



MOV 
CMP 
BEQ 
INC 

MOV 
SETVEC 



06, R3 
6(R1).#50 

10$ 
R3 



i COUNTERS ALREAOr SET UP? 

» IF NOT, BRANCH 

; IF YES, EXIT 

; CLEAR A COUNTER 

i SAVE CURRENT PRIORITY IN R2 



l ASSUME THERE IS NO CLOCK WI 
; GET ADDRESS OF CLOCK TABLE 



j SET UP CLOCK CSA TRAP 



TRAP 
MOV 
TH A CSR 

MOV 

TRAP 

MOV 

MOV 

MOV 

MOV 

MOV 

TRAP 

ADD 



; CLEAR NXM FLAG 

; ACCESS THE CLOCK ADDRESS 

t DOES THE CLOCK HAVE A REGISTER ? 

; IF NOT, BRANCH 

; ELSE FLAG THERE IS A CLOCK CSR 

: AND SET IT UP TO INTERRUPT 



SET VECTOR 4 TO UNUSED POOL 

MOV 
TRAP 

IF 50 HZ, 100 MS - 5 INTERRUPTS 

50 HZ CORRECT? 

IF rES, BRANCH 

ELSE ALLOW 6 INTERRUPTS 



R3,R5 { SAVE NUMBER OF INTERRRUPTS 

ftlOO,<H<LINT a «540i SET UP THE CLOCK VECTOR 



20$: 



SETP3I 


00 


CLR 


RO 


CMP 


R3.R5 


BNE 


30$ 


DEC 


RO 


BNE 


20$ 


JMP 


USCLOK 



l TO WAIT FOP 1ST INTERRUPT 
j AND DROP THE PRIORITY 



j CLEAR RO AND THE CARRY BIT 

I HAS COUNT BEEN DROPPED ? 

I IF YES, START THE COUNTERS 

; WAITED TOO LONG ? 

I IF NOT, WAIT LONGER 

; IF YES» ASSUME NO CLOCK 



SEQ 0125 



C$GPRI 
R0.R2 



0'L,R0 

C$CLCK 

R0.R1 

#340. -CSP) 

ONXM, -CSP) 
#4, -CSP) 
#3. -CSP) 
CJSVF.C 
010. SP 



04. RO 
C$CVEC 



MOV 


0340, CSP) 


MOV 


OKLINT, -CSP) 


MOV 


0100, -CSP) 


MOV 


03, -CSP) 


TRAP 


C$SVEC 


ADD 


010. SP 


MOV 


00 . RO 


TRAP 


C$SPR1 
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J 1.0 



SEQ 0126 



5056 

505 7 

5058 
5059 
5060 
5061 
5062 
5063 
5C64 
5065 
5066 
5067 



5068 



5069 

5070 
5071 
5072 
5073 
5074 
50 75 
5076 
5077 
5078 
5079 
5080 
5081 
5082 
5083 
5084 



5085 



5086 
508 7 
5088 
5089 
5090 
5091 
5092 
5095 
5094 
5095 
50 ? S 



024434 
024436 
C24440 
024442 

024444 
024446 

024450 
024452 
024454 

024456 
024456 
02446C 
024462 
024462 
024466 
0244 72 
0244 76 
024502 
024504 
024510 
024512 
024516 
024520 

024524 
024526 
024530 
024532 
024534 
024536 
024540 



024542 
024542 
024544 
024546 
024546 
024552 
024556 
024562 
024566 
0245/0 
024574 
024600 
024602 



005005 
005204 
001376 
105205 
001374 
000435 

005303 
001401 
00^002 



010200 
104441 

012746 
012746 
012746 
012746 
104437 
062706 
022626 
005737 
001402 
005071 

000241 
006005 
006004 
000241 
006005 
006004 
000524 



010200 
104441 

012746 
012746 
012746 
012746 
104437 
062 706 
005737 

0014 02 
005071 



17 7560 

17/562 
17 7564 

177566 



000340 
017316 
000100 
000003 

000010 

025074 

000000 



000340 
017316 
000100 
000003 

000010 

025074 

000000 



j CLEAR THE HIGH COUNTER 

; COUNT THE DELAY FOR 5 OR 6 INTERRUPTS 

i 
i 

'; IF TOO LONG, ASSUME NO CLOCK 

i 5 0R G INTERRUPTS? 
; IF' YES, TIDY UP 
} ELSE KEEP COUNTING 

40$: SETPRI R2 j RESTORE THE PRIORITY 

MOV R2.R0 

TRAP C5SPRI 

SETVEC tf!00,4CLINT,4340; IGNORE FURTHER INTERRUPTS TO VECTOR 100 



30$: 


CLR 


R5 


40$: 


INC 


R4 




BNE 


40$ 




INCB 


R5 




BNE 


40$ 




BR 


USCLOK 


KLINTj 


DEC 


R3 




BEQ 


40$ 




RTI 





MOV 


$340, -CSP) 


MOV 


4CLINT. -CSP) 


MOV 


$100. -CSP) 


MOV 


03,-CSP) 


TRAP 


CJSVEC 


ADD 


#10, SP 



CMP 


<SP).,(SP)* 


TST 


CLKFLG 


BEQ 


50$ 


CLR 


a(Ri) 


50$: CLC 




ROR 


R5 


ROR 


R4 


CLC 




HOR 


R5 


ROR 


R4 


BR 


SAVCNT 


\ COME HERE IF' 


NOT ENOUGH C 



TIDY UP THE STACK 

CAN WE DISABLE A CLOCK ? 

IF NOT, BRANCH 

ELSE. DISABLE CLOCK INTERRUPTS 

DIVIDE THE 100 MILLISECOND COUNTERS 
BY 4 TO GIVE 25 MILLISECONDS 



AND SAVE THE. COUNT 
NOT ENOUGH CLOCK INTERRUPTS OCCUR BEFORE THE COUNTERS OVERFLOW 



USCLOK: SETPRI R2 



RESTORE 



SETVEC 0100, 0CLINT, 0340 i IGNORE 



TSI 

BEQ 
CLR 



CLKFLG 
NOCl OK 

a(Ri) 



CAN WE 
IF NOT 



THE PRIORITY 




MOV 


R2.R0 


TRAP 


C*SPRI 


FURTHER INTERRUPTS TO VECTOR 


100 


MOV 


*340.-(SPJ 


MOV 


#CLINT,-CSP) 


MOV 


$100, -CSP) 


MOV 


*3. (SP) 


TRAP 


C5SVEC 


ADD 


no. sp 



DISABLE 
BRANCH 



A CLOCK ? 



USE THE CONSOLE FOR TIMING 

Tl<S« 17 7560 
TKB»17 7562 
TPS-177564 
TPB- 177566 



j ELSE DISABLE CLOCK INTERRUPTS 



{ KEYBOARD STATUS REGISTER 
; KEYBOARD DATA BUFFER 
i PRINTER STATUS REGISTER 
; PRINTER DATA BUFFER 



K10 
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5097 



5098 



5099 
5100 
5101 
5102 
5103 
5104 
5105 
5106 

5107 
5108 
5109 



5110 
5111 

5112 
5113 
51 U 
5115 
5116 
5117 
5118 



5119 



5120 
5121 
5122 
r >123 
5124 
5125 
5126 

5127 

5128 
5129 
5130 
5131 
5132 
5133 
5134 



024606 
024606 
024612 
024616 
024622 
024626 
024630 
024634 
024634 
024640 
024644 
024646 
024650 

024654 
024660 
024662 
024666 
024672 
024676 
024700 
024700 

024 702 

024710 
024710 

024 714 
024716 

024724 
024730 
024732 
024734 
024736 

024740 
024740 
024 742 
024 744 
024 744 
024750 
C24752 
024754 
024 760 
024 764 
024770 
024 7 74 
024776 
024 776 
025000 
025006 



025012 
025016 
025022 



012746 
012746 
012746 
012746 
104437 
062706 

012746 

012746 
010600 
104417 
062 706 

105737 

100375 
013700 
042700 
020027 
001001 

104444 

013737 

012700 

104441 



012705 
005305 
001376 
005204 
000772 



010200 
104441 

012700 
104436 
022626 
00503/ 
013700 
042700 
020027 
001001 

104444 
013737 
004737 



0104 37 
012 700 
062704 



000340 
024740 
000060 
000003 

000010 

025076 
000001 



000004 

177560 

. ." . 562 
177600 
000003 



177562 
000000 
000100 
000360 



000060 



177560 
177562 
177600 
000003 



177562 
011542 



0115.1 

000062 
000031 



NOCLOKj SETVEC #60,#TTINT ,#340 } SET UP INTERRUPT VECTOR 

MOV 
MOV 
MOV 
MOV 
TRAP 
ADD 
j 'TYPE 2 CHARACTERS 6 SECUNDS APART 

MOV 
MOV 
MOV 
TRAP 
ADD 



PRINTF #TIMMSG 



10$: 



TSTB 
BPL 

MOV 
BIC 
CMP 
BNE 
UOCLN 



TKS 

10? 

TKB.RO 

0177600, RO 

R0,#3 

20$ 



177566 20$: 



177560 



MOV TKB.TPB 
SETPRI #0 





MOV 


#100. TKS 


30$: 


MOV 


#240, ,R5 


40$: 


DEC 


R5 




BNE 


40$ 




INC 


R4 




BR 


30$ 



TTlNTj SETPRI R2 



CLRVEC #60 



177566 10$: 



CMP CSP)*,(SP)* 

CLR TKS 

MOV TKB.RO 

BIC #W/600,RO 

CMP R0.#3 

BNE 10$ 
DOCLN 

MOV TKB.TPB 

JSR PC.CRLF 



SAVE THE COUNTERS 



SAVCNT: MOV 
MUV 
ADD 



R4.CNT25M 
#50. ,R0 
#25., R4 



j IS FIRST CHARACTER READY? 

} IF NOT, WAIT 

{ ELSE GET THE CHARACTER 

i DISCARD UNWANTED BITS 

} IF tC, RETURN TO SUPERVISOR 



J 



NOW ECHO THE CHARACTER 
DROP THE PRIORITY 



j ALLOW INTERRUPTS 



TRAP 



MOV 
TRAP 



SET UP MODULO 240 COUNTER 

START COUNTING 

R5 IS MODULO 240 COUNTER 

UPDATE THE COUNTER 

6 SECONDS/240 - 25 MILLISECONDS 



} RESTORE THE PRIORITY 



; AND THE KEYBOARD VECTOR 



TID> UP THE STACK 

DISABLE INTERRUPTS 

ELSE GET THE CHARACTER 

DISCARD UNWANTED BITS 

IF tC, RETURN TO SUPERVISOR 



ELSE. ECHO THE CHARACTER 
AND PRINT A LINE FEED 



MOV 
TRAP 

MOV 
TRAP 



SEQ 0127 



TRAP 



#340, -CSP) 
#TTINT,-CSP) 
#60, CSP) 
#3. -CSP) 

C$SVEC 
#10, SP 

#TIMMSG,-(SPJ 

#1,-CSP) 

SP,R0 

CJPNTF 

#4,SP 



C$DCLN 



#0.R0 
C$SPRI 



R2.R0 

CJSPRI 

#60. RO 
C$CVEC 



C$DCLN 



l SAVE THE 25 MILLISECONDS COUNTER 
i NOW DIVIDE HY 50 
j TO NEAREST 50 
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5135 

5156 
5137 
5138 
5139 
5140 
5141 
5142 
5143 
5144 
5145 
5146 
514 7 
5148 
5149 
5150 
5151 
5152 
5153 
5154 
5155 
5156 
5157 
5158 



025026 

025030 
025032 
025034 
025036 
025040 

025044 
025050 
025054 
025056 
025060 
025062 
025064 
025066 

025072 
025074 

025076 



005001 
160004 
002402 
005201 
000774 
010137 011536 



012700 
062701 
005002 
160001 
002402 
005202 
000774 
010237 

000207 

000000 

045 



000024 
000012 



011540 



116 



10$; 
20$: 

30$: 

40$: 

SETEX: 
CLKFLG 

045 TIMMSb 



CLR 

SUB 

BIT 

INC 

BR 

MOV 

MOV 

ADO 

CLR 

SUB 

BLT 

INC 

BR 

MOV 

RTS 

.WORD 

.NLIST 
.ASCIZ 

.L.I.ST 
.EVEN 



Rl 

R0.R4 

20$ 

Rl 

10$ 

R1.CNT500 

#20. ,R0 

*10. .Rl 

R2 

R0,R1 

40$ 

R2 

30$ 

R2.CNT25 

PC 



BEX 

/*N*ATYPE 2 
BfcX 



SEQ 0128 



l INITIALISE RESULT 
REMAINDER < ? 
IF YES, BRANCH 
ELSE INCREMENT RESULT 
AND TRY AGAIN 
SAVE THE 500 MICROSECONDS COUNTER 

NOW DIVIDE BY 20 

TO NEAREST 20 

INITIALISE RESULT 

REMAINDER < ? 

IF YES. BRANCH 

ELSE INCREMENT RESULT 

AND TRY AGAIN 

SAVE THE 25 MICROSECONDS COUNTER 

RETURN 

SET IF DRS FINDS A CLOCK WITH A CSR 



CHARACTERS 6 SECONDS APART >/ 
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LOPCHK LOOPBACK CHECKING ROUTINE, 

5160 

5161 

5162 

5163 

5164 

5165 

5166 

5167 

5168 

5169 

5170 

5171 

5172 

5173 

5174 

5175 

5176 

5177 

5178 

5179 

5180 

5181 

5182 

5183 

5184 

5185 

5186 

518/ 

5188 

5189 

5190 

5191 

5192 

5193 

5194 

5195 

5196 

519/ 

5198 

5199 

5200 

5201 

5202 

5203 

5204 

52C5 

5206 

520/ 

5208 

5209 

5210 

5211 



SEQ 0129 



.SBTTL LOPCHK - LOOPBACK CHECKING ROUTINE. 



TUNCT10NAL DESCRIPTION: 



IF UNIT L*LUN IN THE HARDWARE P TABLE IS SPECIFIED AS LOOPED, THE 

ROUTINE CHECKS THAT THE OTHER MODULE CAN BE ADDRESSED AND THAT IT 

IS THE CORRECT TYPE FOR LOOPING TO THE UUT . IF EITHER CHECK FAILS. 

A MESSAGE IS PRINTED AND TH£ UNIT IS FLAGGED IN THE P TABLE AS NOT 
LOOPED. 

INPUTS; 

L*LUN - NUMBER OF UNIT TO CHECK 

LOPFLG - ADDRESS OF FLAG FOR UNIT 0. IF THE FLAG FOR UNIT L*LUN 

IS NON ZERO, THE UNIT HAS BEEN CHECKED AND THE ROUTINE 

DOES NOTHING, 

IMPLICIT INPUTS: 

THE HARDWARE P TABLE. 

OUTPUTS: 

IF MODULES SPECIFIED AS 'OTHER' IN T HE HARDWARE QUESTIONS DO NOT 
RESPOND OR ARE NOT OF THE CORRECT TYPE FOR LOOPING, AN ERROR 
MESSAGE IS PRINTED. 

LOPFLG FOR THE SPECIFIED UNIT IS SET TO FLAG THAT THE LOOPBACK 
CONFIGURATION HAS BEEN CHECKED. 

IMPLICIT OUTPUTS: 

IF THE CONFIGURATION IS NOT CORRECT, THE INCORRECT MODULES ARE 
FLAGGED AS NO LONGER LOOPED IN THE HARDWARE P TABLE. 

SUBORDINATE ROUTINES USED: 

NXM : NON EXISTANT MEMORY TRAP ROUTINE. 

j FUNCTIONAL SIDE EFFECTS: 

IF A LOOPED MODULE DOES NOT CHECK CORRECTLY, IT IS FLAGGED AS 
NOT LOOPED IN THE HARDWARE P TABLE, 

CALLING SEQUENCE: 

JSR PC, LOPCHK 



025146 
025146 
025150 
025152 



010146 
010246 
01C346 



5212 
5213 
5214 

5215 

5216 025154 013701 002074 



LOPCHK : 



MOV 
MOV 
MOV 

MOV 



R 1 , - ( SP ) 
R2 , C SP ) 
R3, -(SP) 

LJLUN.R1 



SAVE REGISTERS Rl TO R3 



1 GEt UNI I OFFSET 



N10 



MISCELLANEOUS SECTIONS MACRO M1200 26-0CT-83 15:22 PAGE 53-1 
LOPCHK - LOOPBACK CHECKING ROUTINE. 



SEQ 0130 



5217 025160 


006301 








ASL 


Rl i 






5218 025162 


005761 


004070 






TST 


L0PFLGCR1) ; 


LOOP CONFIGURATION ALREADY CHECKED ? 




5219 025166 


001402 








BEQ 


20$ i 


IF NOT, CHECK IT 




5220 025170 


000137 


025630 




10$: 


JMP 


LOPEX 5 


EXIT 




5221 


















5222 025174 


005237 


004070 




20$: 


INC 


LOPFLG ; 


SHOW CONFIGURATION IS CHECKED 




5223 025200 










SETVEC 


44.4NXM.4PRI07 i 


SET UP NXM VECTOR 




025200 


012746 


000340 










MOV 


4PRI07. -CSP) 


025204 


012746 


017266 










MOV 


4NXM, -CSP) 


025210 


012746 


000004 










MOV 


44 , - C SP '; 


025214 


01.2746 


000003 










MOV 


43, -CSP) 


025220 


104437 












TRAP 


C$SVEC 


025222 
5224 
5225 025226 


062706 


000010 










ADD 


410, SP 


016102 


003774 




30$: 


MOV 


GPADDCRl),R2 ; 


GET UNIT' * P TABLE 




5226 025232 


005762 


000006 






TST 


6CR2) j 


IS UNIT LOOPED ? 




5227 025236 


001574 








BEQ 


LOPEX j 


IF NOT, EXIT 




5228 025240 


0050*37 


004060 






CLR 


NXMFLG ; 


ELSE CLEAR NXM TLAG 




5229 025244 


005772 


O00O10 






TST 


Q10CR2) i 


ACCESS THE OTHER UNIT ADDRESS 




5230 025250 


005737 


004060 






TST 


NXMFLG j 


DOES OTHER UNIT EXIST ? 




5231 025254 


001413 








BEQ 


40$ j 


IF YES. BRANCH 




5232 025256 










PRINTF 


4L0P1 ( 1*(R2) 


ELSE PRINT 'OTHER UNIT DOESN'T RESPOND' 


025256 


016246 


000014 










MOV 


14CR2), CSP) 


025262 


01274b 


025646 










MOV 


4L0P1. CSP) 


025266 


012746 


000002 










MOV 


42 , • C SP ) 


0252/2 


010600 












MOV 


SP.RO 


025274 


104417 












TRAP 


CSPNTF 


025276 


062706 


000006 










ADD 


46, SP 


5233 025302 
5234 


000534 








BR 


110$ 


AND DESELECT LOOPING 




5235 025304 


027227 


000014 


140000 


40$: 


CMP 


314CR2), 4140000 


IS OTHER UNIT IXV11 ? 




5236 025312 


103413 








BLO 


50$ 


IF YES, BRANCH 




5237 02^314 










PRINTF 


4L0P2.14CR2) 


ELSE PRINT 'OTHER UNIT NOT 1XVU* 




025314 


016246 


000014 










MOV 


14CR2). CSP^ 


025320 


012746 


025723 










MOV 


«i.0P2, CSP) 


025324 


012746 


000002 










MOV 


42. CSP) 


025330 


010600 












MOV 


SP.RO 


025332 


104417 












TRAP 


C$PNTF 


025334 


062 706 


000006 










ADD 


46. SP 


5238 025340 

5239 

5240 025342 


000515 








BR 


110$ 


DESELECT LOOPING 




027227 


000000 


020000 


50$: 


CMP 


a(R2), #20000 


IS UUT DIGITAL INPUT ? 




5241 025350 


103013 








BHIS 


60$ 


IF NOT, BRANCH 




5242 025352 


012703 


025771 






MOV 


4l.0P3.R3 


SAVE DIGITAL INPUT MESSAGE ADDRESS 




5243 025356 


027227 


000014 


020000 




CMP 


314CR2), 420000 


IS OTHER UNIT DIGITAL OUTPUT ? 




5244 025364 


103471 








BLO 


100$ 


\ IF NOT, DESELECT LOOPING 




5245 025366 


027227 


000014 


037400 




CMP 


o)14(R2), 437400 






5246 025374 


101065 








BHI 


100$ 






524 7 025376 
5248 

5249 025400 


000514 








BR 


LOPEX 


OTHERWISE, DO NOTHING 




027227 


000000 


040000 


60$; 


CMP 


Q(R2) ,440000 


, IS UU1" DIGITAL OUTPUT ? 




5250 025406 


103007 








BHIS 


70$ 


{ IF" NOT, BRANCH 




5251 025410 


012703 


026067 






MOV 


4L0P4.R3 


j SAVE DIGITAL OUTPUT MESSAGE ADDRESS 




5252 025414 


027227 


000014 


017400 




CMP 


S14CR2), 417400 


• IS OTHER UNIT DIGITAL INPUT ? 




5253 0254 22 


101052 








RH1 


100$ 


; IF NOT, DESELECT LOOPING 




5254 025424 


000501 








BR 


LOPEX 


; OTHERWISE DO NOTHING 




5255 



















B I 1 
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LOPCHK l.OOPBACK CHECKING ROUTINE, 



SF.Q 01 51 



5256 

5257 

5258 
5259 

52e>0 
5261 
5262 
5263 
5264 
5265 
5266 
52e>7 

526e 

5269 

52 ;o 
52/2 

55 ".'3 



5274 
5275 
5276 
52 7 7 



5278 
5? 79 
5260 



5281 
52«2 
5283 



5284 
5285 

5286 

528 / 

5288 
528'f 

52^0 
52<n 



025426 
025434 
0254 36 
025442 
025450 
025452 
025460 
025462 

025464 
0254 72 

0254 74 
025500 
025506 
025510 
025516 

025520 
025520 
025522 
025526 
025532 
025534 
025536 
025542 
025546 

025550 
025550 
025554 
025556 
025560 
025564 
025566 
025570 

0255 74 
025600 
025600 
025604 
025610 
025614 
025616 
025620 
025624 

025630 
025630 
025634 

0256 36 
025640 
025642 
025644 



025646 



02 722 7 
103013 
012703 
02722 7 
10343 7 
027227 
101033 
000462 



103012 
012703 
027227 
103420 
027227 
101444 



011246 
012746 
012746 
010600 
104417 
062706 
005062 
0004 30 



016246 
011246 
010346 
012746 
010600 
104417 
062 706 

005062 

013746 
012746 
012 746 
010600 
104417 
062706 
004737 



C12700 
104436 

012603 
012602 
01260L 
000207 



045 



000000 100000 70* i 



026166 
000014 

000014 



026265 
000014 

000014 



026365 
000002 



000006 
000006 



000014 

000003 

000010 

000006 

002074 
026444 
000002 



000006 
011570 



000004 



100000 
137400 



000000 140000 80$ j 



040000 
077400 



905: 



CMP 


BCR2), 0100000 j 


BHIS 


80* j 


MOV 


OL0PS.R3 i 


CMP 


B14CR2), 0100000 | 


BIO 


100$ j 


CMP 


Q14CR2), 0137400 | 


BHI 


100$ i 


BR 


LOPEX j 


CMP 


S(R2). 0140000 j 


BHIS 


90$ i 


MOV 


ftL.0Pb.R3 i 


CMP 


B14CR2), 040000 i 


BLO 


100$ , 


CMP 


8L4CR2), 077400 i 


BIOS 


LOPEX i 


PRINTF 


0LOP7,CR2) | 



IS UNIT ANALOCUr. INPUT ? 

IT NOT, BRANCH 

SAVE ANALOGUE INPUT MESSAGE ADDRESS 

IS OTHER UNIT ANALOGUE OUTPUT ? 

IF NOT, DESELECT LOOPING 



OTHERWISE, DO NOTHING 

IS IAIT ANALOGUE INPUT ? 

IF NOT, BRANCH 

SAV ANALOGUE OUTPUT MESS AM ADDRESS 

IS OTHER UNIT ANALOGUE INPUT ? 

IF NOT, DESELECT t OOPING 

IF YES. DO NOTHING 

I PRINT 'UNKNOWN MODULE CANNOT BE L OOPED 



CLR 
BR 



6(R2) 
LOPEX 



l ClEAR P TABLE LOOPED PARAMETER 
I AND EXIT 



MOV 


CR?), -CSP) 


MOV 


01. OP 7, -CSP) 


MOV 


9? t (SP) 


MOV 


SP.RO 


TRAP 


C$PNTF 


ADO 


06. SP 



100$: PRINTF R3,CR2),14(R2) i PRINT 'CAN'T BE LOOPED' 



110$! CLR 6(R2) 

PRINTF 01 OPUES,L$l .UN 



I Ci t MR P TABLE LOOPED PARAMETER 
I PRINT LOOPING DESELECTED* 



lib 







JSR 


PCWRDi 




LOPEX j 


CIRVEC 


04 






MOV 
MOV 
MOV 
RTS 


t SP ) * , R % 

( SP). ,M2 

csp)», in 

PC 






,Nl 1ST 


tif x 


062 


LOPlt 


.ASCI/ 


/UNi»«$AOrMkM DEV 



l WAIT FUR OPERATOR TO T»PE 
I RESTORE SUPERVISOR NXM TRAP 

1 RESTORE REGISTERS Rl TO R* 

J 

, AND Rt TURN 
ICE A I *Ob»A DOES NO! HESPOND. 



MOV 


14(R2), CSP) 


MOV 


( R2 ) . - ( SP ) 


MOV 


R3, (SP) 


MOV 


05, ISP) 


MOV 


SP.RO 


TRAP 


CSPNTF 


ADD 


010. SP 


TER 




MOV 


l$lun. k -;pi 


MOV 


Oi OPDES, CSP) 


MOV 


02. I'iP) 


MOV 


SP,RO 


TRAP 


CIPNTK 


ADD 


06 , SP 


RETURN 




MOV 


04, MO 


TRAP 


CJCVtC 



CI J 



MISCti t ANF lU'S St CI IONS MACRO Ml 200 26 OCT 85 15{22 PAGE 55-5 
1.0PCHK LOOPBACK CHECKING ROUTINE. 



SO 1 *.? 












52^5 


025723 


045 


116 


062 


10P2: 


52^4 












52**5 


025 7/1 


045 


116 


062 


L0P3: 


52 L »t, 
52*8 


026062 


040 


045 


11/ 




02606 7 


045 


116 


062 


L0P4t 


5299 


026161 


040 


04:. 


117 




5300 












5301 


02616b 


04S 


116 


062 


L0P5: 


5302 


026260 


040 


045 


117 




5303 












5304 


026265 


045 


1J.6 


062 


L0P6; 


5305 


026360 


040 


045 


117 




5306 












530? 


026365 


045 


116 


062 


L0P7; 


5308 












5309 


026444 


045 


116 


045 


LOPOE 


5310 












5311 












5312 













.ASCI/ \*N2*A0THER DEVICE AT *06*A NOT IXV11.N 

.ASCII /*N2#ADIGITAL INPUT AT *06*A CANNOT BE LOOPED TO DEVICE AT/ 

.ASCIT / #06/ 

.ASCII /#N2#ADIGITAL OUTPUT AT #06#A CANNOT BE LOOPED TO DEVICE AT/ 

.ASCI/ / #06/ 

.ASCII /#N2#AANALQGUE INPUT AT #06#A CANNOT BE LOOPED TO DEVICE AT/ 

.ASCI/ / #06/ 

.ASCII /#N2# A ANALOGUE OUTPUT AT #06#A CANNOT BE LOOPED TO DEVICE AT/ 

.ASCIZ / #06/ 

.ASCI/ /#N2#AUNKN0WN MOOU.E AT #06#A CANNOT BE LOOPED*/ 

LOPDESj .ASCI/ \#N#ALOQPING DESELECTED FOR UNIT #D2*A.\ 

.LIST BEX 
♦ EVEN 



SEQ 0132 



Dll 
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AUTODROP SECTION 



5314 
5515 
5316 
5317 
5318 
5319 
5350 
5321 
5355 
5353 



5354 
5331 



5335 
5333 
5334 
5335 
5336 
5337 
5338 
5339 
5340 
5341 



5345 
5343 

5344 



056514 
056514 

056514 
056514 
056550 
056524 
056530 
056534 
056536 
056545 
056546 



056555 
056556 
056560 
056560 
056564 
056566 
056566 
056570 
056570 
056574 
0565 76 
056576 
056576 



015746 
015746 
015746 
015746 
104437 
065706 
005037 
005777 



005737 
001404 

013700 
104451 

104444 

015700 
104436 



104461 



000340 
017566 
000004 
000003 

000010 
004060 
155156 



004060 
005074 

000004 



SEQ 0133 



.SRTTL AUTODROP SECTION 



THIS CODE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE CODE IF 
THE "ADR" FLAG WAS SET, THE UNIT(S) UNDER TEST 'ARE CHECKED TO 
SEE IK THEY WILL RESPOND. THOSE THAT DON'T ARE IMMEDIATELY 
DROPPED FROM TESTING, 



BGNAUTO 

SETVEC 04,0NXM,0PRIO7 



LSAUTO: t 



j SET UP NON 



CLR 
TST 



NXMFLG 
SHOD 



EXISTENT MEMORY TRAP VECTOR. 

MOV 0PRIO7, (SP) 
MOV tfNXM.-(SP) 
MOV 04,-CSP) 
MOV 03,-CSP) 
TRAP CJSVF.C 
ADD 010, SP 
j CLEAR NON - EXISTENT MEMORr FLAG 
I REFERENCE MEMORY ADDRESS FOR THE DEVICE 
j TO SEE IF IT EXISTS. 



t If THE DEVICE DOESN'T EXIST, THE RESULTANT TRAP TO VECTOR 04 WILL 
t CAUSE THE FLAG NXMFLG TO BF SET (SEE INTERRUPT ROUTINE NXM). 



10$ 



TST 


NXMFLG 


j WAS THERE A TRAP ? 


BEQ 


10$ 


j BRANCH IF NOT 


DODU 


L*LUN 


j ELSE DROP THE DEVICE 

MOV 
TRAP 


DOCLN 




X CLEAN VP CODE. 

TRAP 


CLRVEC 


04 


5 RETURN VECTOR 04 TO NORMAL STATE 

MOV 
TRAP 


ENDAUTO 







L10055: 



TRAP 



LSLUN.RO 

C*DODU 

CSDClN 

04.R0 

CSCVEC 



CSAUTO 



M I SCF. I I ANt OUS St C T I ONS 

CLEANUP CODING SECTION 



5346 
554? 
5348 
5349 
5350 
5351 
5350 

5353 026600 
026600 
5354 
5363 

5364 026600 
026600 

5365 026602 
026602 
026604 

5366 

5378 

5379 

5380 

5381 026606 
026606 
026606 



104433 

104432 
000002 



E 1 1 
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SEQ 0154 



SBTTL CLEANUP CODING SECTION 



THE CLEANUP CODING SECTION CONTAINS THE CODING THAT IS PERFORMED 
AFTER THE HARDWARE TESTS HAVE BEEN PERFORMED. 



BGNCLN 

BRESET 
EXIT 

.EVEN 
ENDCLN 



CLN 



LSCLEAN: : 



DO A BUS RESET TO SWITCH OFF ALL L.EDS 

TRAP C*RESET 



TRAP 
.WORD 



CSEXIT 
L 10026- . 



104412 



L 10026: 



TRAP 



CSCLEAN 



F 1 1 
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DROP UNIT SECTION 



SEQ 0135 



5383 

5384 
5385 
5386 
5387 
5388 
5389 
5390 

5391 
5400 
5401 
5402 
5403 
5404 



5405 
5406 
5407 



5408 
5420 
5421 
5422 
5423 
5424 
5425 
5426 



026650 



.S8TTL DROP UNIT SECTION 



THE DROP -UNIT SECTION CONTAINS THE CODING THAT CAUSES A DEVICE 
TO NO LONGER BE TESTED, 
j - - 



026610 
026610 



026610 010026 

026612 l'J.2760 000001 004034 

026620 014600 

026622 

026622 010046 

026624 012746 026650 

026630 012746 000002 

026634 010600 

026636 104417 

026640 062 706 000006 



026644 

026644 000167 
026646 000030 



BGNDU 



MOV 


RO.(SP)* 


MOVB 


Ol.DROPEDCRO) 


MOV 


(SP).RO 


PRINTF 


4DR0PD.RO 



L*DU:: 



SAVE RO CONTENTS 

FLAG UNIT DROPPED IN PARAM TABLE 

GET ORIGINAL RO CONTENTS 

'UNIT DROPPED* 

MOV 
MOV 
MOV 
MOV 
TRAP 

ADD 



RO, -CSP) 

ODROPD, -CSP) 
$2, -CSP) 
SP.RO 
C$PNTF 
*6,SP 



045 



116 



045 DROPD 



026700 
026 700 
026700 104453 



EXIT 



.NLIST 
.ASCIZ 
.LIST 
.EVEN 

ENDDU 



DU 



BEX 



.WORD 
.WORD 



J$JMP 
L10027-2- 



/*N*AUNH *D2*A DROPPED/ 
BEX 



L10027 



TRAP 



CSDU 



G 1 1 
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ADD UNIT SECTION 



SEQ 0156 



5428 
5429 

54 30 
5431 
5432 
5433 
5434 
5435 
5436 

5437 
5446 
544 7 
5448 
5449 



5450 
5462 
5463 
5464 
5465 



5466 
5467 
5468 
5469 



.SBTTL ADD UNIT SECTION 



} THE ADD -UNIT SECTION CONTAINS ANY CODE THE PROGRAMMER WISHES 
j TO BE EXECUTED IN CONJUNCTION WITH THE ADDING OF A UNIT BACK 
} TO THE TEST CYCLE. 



026 702 
026702 



026702 105060 004034 

026 706 

026706 000167 

026710 000000 



026712 
026712 
026712 

026714 



104452 



BGNAU 

CLRB DROPED(RO) 
EXIT AU 

.EVEN 
ENDAU 

ENDMOD 



L$AU: : 



; FLAG UNIT NOT DROPPED IN PARAM TABLE 



.W090 J$JMP 
.WORD L10030-2 



L 10030: 



TRAP 



C$AU 



Hll 
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ADD UNIT SECTION 



SEQ 0157 



5471 
5482 
5483 
5518 
5519 
5520 
5521 
5522 
5523 
5524 
5525 
5532 
5538 

5539 
5540 
5541 
5542 
5543 
5544 



5545 
5546 
554 7 
5548 
5549 
5550 

5551 
5552 
5553 
5554 
5555 
5556 
5557 



5558 



5559 

5560 
5561 
5562 
556 5 



55>,4 



d:>< 



026714 



026 714 
026714 
026714 
026720 
026722 
026724 
026726 
026732 
026732 
026736 
026742 
026746 
026752 
026754 
026760 
026764 
026770 
0267 74 
0267 76 
027002 
027002 
027004 
027006 
027010 
027012 
027016 
027020 
02 7022 
027022 
027024 
027026 
027030 
027032 
027032 
027032 
027C34 
027036 
027040 
027042 
027044 
027044 
02 7050 
027052 
02705? 
02 7054 



004737 
000417 
027116 
103465 
005037 

012746 
012746 
012746 
012746 
104437 
062706 
013701 
162701 
012702 
005003 
062701 

104404 
005004 
005711 
005704 
004737 
001405 
005203 

104456 
000145 
027150 
007634 



104405 
005302 

001357 
005703 
001404 

013700 

104451 

104444 
005737 



.TITLE HARDWARE TESTS 

.SBTTL TEST 1: REGISTER NXM TEST. 

BGNMOD 

j*************************************************************************** 

{ TEST 1 - REGISTER NXM TEST. 



i THIS TEST CHECKS THAT ACCESSING THE DEVICE MODE, DATA. CSA AND 

; CSB REGISTERS (IF PRESENT) DOES NOT CAUSE A NXM TRAP. 

. ********** ************** **************** ********* *************** *********** 



BGNTST 



011714 



004144 

000340 
027112 
000004 
000003 

000010 
003700 
000002 
000004 

000002 



CALL 


SELECT 


.UORD 


417 


TSHD1 




BCS 


EXQV1 


CLR 


ITRCNT 



SETVEC 04 , 0LOCATE , 0PRIO7 



012146 



ITRAC1: 


MOV 


M0D.R1 




SUB 


02, Rl 




MOV 


04, R2 




CLR 


R3 


10$: 


ADD 
BGNSEG 


02, Rl 




CLR 


R4 




TST 


(Rl) 




TST 


R4 




CALL 


INSERT 




BEG 


20$ 




INC 


R3 




ERRHRD 


101.E101.EERA 



20$ 



0020 74 



002242 



30* 



ENDSEG 



DEC 
BNL 
TST 

BEG 
DODU 



UOCLN 

tst 



R2 
10$ 
R3 
30 * 
l.iLUN 



QVP 



Tl:: 

j CALL SELECT ROUTINE 
GIVE TEST PARAMETER 
GIVE TEST HEADER ADDRESS 
IE CARRY IS SET, EXIT TEST 
CLEAR ITERATION COUNTER 
SET UP INTERRUPT ROUTINE 

MOV 
MOV 
MOV 
MOV 
TRAP 
ADD 
GET FIRST REGISTER ADDRESS 

SET COUNTER FOR 4 REGISTERS 
CLEAR LOCATION FOR ERROR MARK 
GET REGISTER ADDRESS 

TRAP 

TEST REGISTER ADDRESS 

WAS THERE A TRAP? 

SKIP BRANCH IF "SFI" IS SET 

IF NO. BRANCH 

MARK THE ERROR 

ERROR HANDLER 



0PRIO7,-(SP) 

0LOCATE,-(SP) 
04, -(SP) 
*3.-(5P) 
C5SVEC 
010, SP 



C$BSbG 



TRAP 


C5ERHRD 


.WORD 


101 


.WORD 


E101 


.WORD 


EERA 


10000$: 




TRAP 


C$ESEG 


jALL REGISTERS TESTED 




j IF MO, BRANCH 




jWAS THERE AN ERROR 




I IF NO, DON' T DROP THE UNIT 




:DR0P THE UNIT UNDER TEST 




MOV 


Li! iN.RO 


TRAP 


C * DODU 


{RUN THF CLEAN UP ROUTINE 




TRAP 


CiPCl.N 


;IS UUICK VtRin PAbS StlKHU^ 





1 1 1 
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1 1 1 



TEST 1: REGISTER NXM TEST, 



5566 
556 7 
5568 
5569 

5570 
55?1 



5577 



5578 
5590 

5591 
5592 



5593 
5594 
5595 
5596 
5597 
5598 
5599 
5600 



027060 001007 

027062 005237 

027066 023737 

027074 001401 

027076 000730 

027100 

027100 012700 

027104 104436 

027106 

027106 104432 

027110 000106 



027112 
027112 
027112 
027114 
027114 
02^114 



027116 
027150 



027216 
027216 
027216 



005204 



000002 



045 
122 



004144 

004146 004144 



000004 



EXQV1: 



TSTEN1: EXIT 



123 
105 



062 
107 



TSH01 
ElOl: 



BNE 


EXQV1 


INC 


ITRCNT 


CMP 


ITRDEF 


BEQ 


EXQV1 


BR 


I TRAGI 


CLRVEC 


04 



BGNSRV 

INC 
ENOSRV 



.NLIST 
.ASCIZ 
.ASC1Z 

.LIST 
.EVEN 

ENOTST 



ITRCNT 



SEQ 0138 



TST 

LOCATE 
R4 

BEX 

/#S2*AREGISTER NXM TEST.rfN/ 

/REGISTER ADDRESSING ERROR - TRAP TO 4/ 

BEX 



lU VES EXIT TEST 

I ITERATION COUNTER ♦ 1 
{DEFAULT ITERATION EXECUTED 
{IF YES EXIT TEST 
; IF NO, TEST ITERATION 

MOV 
TRAP 

TRAP 
.UORD 

{SERVICE ROUTINE LOCATE 

LOCATE:: 

INCREMENTS R4 IF A TRAP TO 4 

jHAS OCCURRED 

L10032: 

RTI 



#4.R0 
CSCVEC 

CJe.tiT 

L10031 



104401 



L10031: 



TRAP 



C$ETST 



J 1 1 
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SEQ 0139 



5b06 
5609 
5^10 
5611 
5612 
561? 
5614 

5615 

5616 
5617 
5616 
5619 
5620 
5621 
5622 
5623 
5624 
5525 



5626 
5627 
5628 
5629 
5630 
5631 
5632 
5633 
5634 

5635 

5636 
5637 
5638 
5639 



5640 

5641 

5642 
5643 
5644 
5645 



5646 



02 7220 

027220 

027220 

027224 

027226 

02 7230 

027232 

027236 

027240 

027244 

02 7250 

02 7254 

027256 

02 7256 

027260 

027262 

027264 

027266 

02 72 72 

027274 

027276 

02 7300 

02 7302 

027304 

027306 

027310 

027310 

027312 

027312 

027314 

027322 

027326 

027330 

027330 

027332 

027334 

027336 

027340 

02 7340 

027342 

027350 

02 7356 

027362 

027364 

027364 

027 366 

02 73/0 

02/3 72 

027374 

0273 74 

027374 



004737 
000417 
027562 
103552 
005037 
005001 
113701 
032701 
004737 
001404 

104457 
000310 
027605 
007724 
012702 
005202 
006201 
103375 
006302 
006302 
006302 
005003 

104404 

104433 
032777 
004737 
001404 

104457 
000311 
027703 
007724 

104406 
05277 7 
032777 

004 737 
001004 

10445 7 

000312 
027770 
007724 



104405 



.SBTTL TEST 2: RESET TEST 

*************************************** 

TEST 2 - RESET TEST. 



****************************** 



THIS TEST CHECKS THAT THE DEVICE REGISTERS ARE CORRECTLY SET OR RESE 

ONLY THE LED BIT IS TESTED . 
****************************** 



AFTER A BUS RESET. IN THE MOD REGISTER 
*************************************** 

BGNTST 



****** 

T 

****** 



011714 



004144 

004132 
000020 
012146 



CALL 


SELECT 


.WORD 


417 


TSHD2 




BCS 


EXQV2 


CLR 


ITRCNT 


ITRAC2: CLR 


Rl 


MOVB 


C0NMSK.R1 


BIT 


020, Rl 


CALL 


INSERT 


BEQ 


10$ 



177777 



000100 
012146 



154356 



30$ 



000100 
000100 
012146 



154330 
154322 



40$: 



ERRSOFT 200.Ea00.EERG 



10$: 


MOV 


0-1. R2 


20$: 


INC 


R2 




ASR 


Rl 




BCC 


20$ 




ASL 


R2 




ASL 


R2 




ASL 


R2 




CLR 


R3 




BGNSEG 






BRESET 






BIT 


0100, QMOD 




CALL 


INSERT 




BEQ 


30$ 



ERRSOFT 201, E201, EERG 



CKLOOP 



BIS 


tfioo.aMou 


BIT 


frlOO.UMOD 


CALl. 


INSERT 


ONE 


40$ 


ERRSOFT 


202.E202.EERG 



ENOSEG 



T2: : 
{CALL SELECT ROUTINE 
{GIVE TEST PARAMETER 
{GIVE TEST HEADER ADDRESS 
jIF CARRY IS SET, EXIT TEST 
{CLEAR ITERATION COUNTER 
-.CLEAR TEMPORARY STORE 
;GET MODULE TYPE 
{DON'T TEST SPECIAL MODULES 
{SKIP BRANCH IF "SFI" TS SET 
{BRANCH IF NO SPEC. MODULE 
{ERROR HANDLER 

TRAP 
.WORD 
.WORD 
.WORD 
{MODULE IDENTIFICATION 
t . . . 



jMULTYPLY BY 10 TO GET TABLE 
{OFFSET 

'{START WITH DAT REGISTER 



{DO A BUS RESET 

{IS LED BIT CLEARED ? 
{SKIP BRANCH IF "SFI" 
{BRANCH IF YES 
{ERROR HANDLER 



TRAP 

TRAP 

IS SET 



{SWITCH UN the 
{IS LED BIT NOW 
{SKIP BRANCH IF 
{BRANCH IF YES 
{ERROR HANDLER 



C5ERS0FT 
200 
F.200 
EERG 



C$BSEG 
C$RESET 





TRAP 


C$ERSOFT 




.WORD 


201 




.WORD 


E201 




.WORD 


EERG 




TRAP 


C*CLPl 


MODULE 


LED 




SET ? 






"SFI" 


IS SET 






TRAP 


C SIR SOFT 




.UORO 


202 




.4 r <r 


E202 




.'AC11 


EERG 



10000$ 



RAP 



C$ESEG 
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564 7 
5648 
5649 

5650 

5651 

5652 
5653 
5654 
5655 
5656 
5657 
5658 
5659 
5660 
5661 
5662 
5663 



5664 

5665 
5666 
5667 
5668 
5669 
5670 
5671 



5672 
5673 
5674 

5675 
56 76 
5677 
5678 



5679 
5680 
5681 
568? 
5683 
5664 
5685 
5686 
568 7 
5688 
5689 
5690 
5^1 
5592 



027376 
027402 
027406 
027406 
027410 
027410 
027412 
027420 
027426 
027432 
027434 
027436 
027444 
027446 
027452 
027460 
027466 
027^72 
0274 74 
027474 
027476 
027500 
027502 
027504 
027504 
027506 
027510 
027514 
027516 
027522 
027526 
027530 
027530 
027530 
027532 
027536 
027540 
027544 
027552 
027554 
02 7556 
027556 
027560 

027562 

027605 
027703 
027770 
030035 



030102 
030112 
030122 
030132 



013705 
062702 

104404 

104433 
052777 
016237 
011537 
005703 
001006 
032717 
001402 
005037 
042737 
023737 
004737 
001404 

104457 
000313 
030035 
007664 

104406 
005203 
022703 
001405 
062702 
062705 
000734 



104405 
005737 
001007 
005237 
023737 
001401 
000630 

104432 
000562 

045 
123 
114 
114 
122 



000000 
000000 
000000 
000000 



003702 
000002 



000100 154260 
030102 004062 
004064 



000005 004132 

004064 

000040 004064 
004062 004064 
012146 



123 
120 
105 
105 
105 



00 00 00 
000000 
000000 
000000 



50$ 



60$ 



70$ 



000003 

000002 
000002 



002242 

004144 

004146 004144 



80$ 



062 
105 
104 
104 
107 



000000 
000000 
100000 
100200 



EXQV2 



TSHD? 

E200 

E201 

E202 
E2C3 



RSAV; 



MOV 


DAT.R5 


ADD 


02, R2 


BGNSEG 




BRESET 




BIS 


0100, 3M0D 


MOV 


RSAVCR2),G00U 


MOV 


SR5.BAD 


TST 


R3 


BNE 


60$ 


BIT 


05.C0NMSK 


BEQ 


60$ 


CLR 


BAD 


BIC 


040, BAD 


CMP 


GOOD, BAD 


CALL 


INSERT 


BEQ 


70$ 


ERRSOFT 


203,E203,EERB 



CKLOOP 

INC 

CMP 

BEQ 

ADD 

ADD 

BR 

END5EG 



TST 

BNE 

INC 

CMP 

BEQ 

BR 

EXIT 



.NLI5T 
.ASCI/ 
.ASCI/ 
.ASCIZ 
.ASCI/ 
.ASCI/ 
. EVEN 

. WORD 
.WORD 
.WORD 
.WORD 
.LIST 
.EVEN 



R3 
03, R3 

80$ 
02, R2 
02, R5 
50$ 



QVP 

EXQV2 

ITRCNT 

ITROEF 

EXQV2 

ITRAC2 

TST 



ITRCNT 



SEQ 0140 



;GET FIRST REGISTER ADDRESS 

, POINT TABLE OFFSET TO DAT CONT, 

TRAP C$BSEG 
jDO A BUS RESET 

TRAP CiRESET 
; SWITCH ON THE MODULE LED 
{GET FIRST COMPARE CONTENTS FROM TABLE 
{GET FIRST REGISTER CONTENTS 
j IS THIS THE DAT REGISTER? 
{IF NO, BRANCH 

IS THIS AN INPUT MODULE? 

IF NO, BRANCH 

IF YES, CLEAR DAT CONTENTS 
jMASK OUT OPL BIT FOR ANA. OUTPUT 

CMP TABLE CONT.UITH REG. CONT, 

SKIP BRANCH IF "SFI" IS SET 

ERROR HANDLER 



TRAP 


C$ERSOFT 


.WORD 


203 


.WORD 


E203 


.WORD 


EERB 



TRAP 

COUNTER FOR NEXT REGISTER 
3 REGISTERS TESTED ? 
BRANCH IF YES 
LOAD NEXT TABLE ADDR . 
LOAD NEXT REGISTER ADDR. 



C$CLP1 



10001$ 



TRAP 
SELECTED? 



C$ESEG 



j IS QUICK VERIFY PASS 
iIF YES EXIT TEST 
j ITERATION COUNTER ♦ 1 
DEFAULT ITERATION EXECUTED 
IF YES EXIT TEST 
IF NO, TEST ITERATION 



BEX 

/*S2*ARESET TEST. UN/ 
/SPECIAL MODULE FOUND - CAN' 
/LED BIT IN MOP REGISTER NOT 
/LEO BIT IN MOD REGISTER CAN' 



TRAP 
.WORD 



C$t.XIT 
L10033 



T BE TESTED WI'H THIS DIAGNOSTIC / 
CLEARED AFTER BUS RESET -•' 
T BE SET/ 



/REGISTER INCORRECT AFTER BUS RESET / 



0,0.0,0 

0,0.0,0 

0,0,100000,0 

0.0.1Q0200.0 

BLX 



MASKS FOR 
MASKS FOR 

masks yo^ 

MASKS FOR 



DIGITAL INPUT 
DIGITAL OUTPUT 
ANALOGUE INPUT 
ANALOGUE OUTPUT 



Lll 
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5693 030142 ENDTST 

03014? 
030142 104401 



SEQ 0141 



L10033: 



TRAP 



CJET r .T 
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Mil 



SEQ 0142 



5695 

5696 
569 7 

5698 
5699 
5700 
5701 
5702 

5703 

5 704 
5705 
5 706 
5707 



5708 
5709 
5710 
5711 
5712 
5713 



5714 



5715 
5716 
5717 
5718 
5719 
5720 
5721 
5722 
5723 
5724 
5725 
5726 
5727 
5728 
5729 
5730 
5731 
5732 
5733 
5/34 
5/3:> 
5/36 
5737 
5738 



5/39 
5/40 

5/41 



030144 

030144 

03C144 

030150 

030152 

030154 

030156 

030156 

030160 

030162 

030166 

030172 

030176 

030202 

030204 

030204 

030206 

030210 

030212 

030214 

030214 

030220 

030222 

030224 

030230 

030234 

030236 

030240 

030242 

030244 

030246 

030250 

030252 

030260 

030266 

030274 

030300 

030302 

030306 

030310 

030314 

030322 



030324 
030324 
050326 
030332 
030336 



004 7 37 
000417 
030626 
103002 

104432 
001144 
005037 
113701 
032701 
004737 
001404 

104457 
000454 
030652 
007724 

012700 
104441 
005001 
113701 
012702 
005202 
006201 
103375 
006302 
006302 
006302 
005003 
013737 
012737 
016237 
004 737 
005203 
022703 
001406 
062702 
062737 
000756 



104404 
113701 
032701 
001515 



011714 



004144 
004132 
000020 
012146 



000340 



004132 
177777 



003700 
000455 
031264 
010440 

000004 

000002 
000002 



.SBTTL TEST 3; REGISTER R/W BIT TEST, 

; **************** * +**********++********+*+*** ***************** **********.»*** 

; TEST 3 - REGISTER R/W BIT TEST, 

tTHIS TEST CHECKS THAT THE READ/WRITE BITS OF EACH REGISTER CAN ALL BE 
;SF.T, ALL CLEARED AND INDIVIDUALLY SET. 

;+**4 l + + + + * + + + + ****+ + + + * + * + + * + ******** + *** + + + t***+***** + +* l ++ + + + ,*4 l + + + 4 t + jk + + <l 4 + 4 l 

BGNTST 

T3: : 
{CALL SELECT ROUTINE 
j TEST SELECT MASK 
; TEST HEADER ADDRESS 
;.IF CARRY IS SET, DON'T BRANCH 
{EXIT TEST IF CARRY IS SET 

TRAP CU'XIT 
.WORD 1.10034 -. 
1$; CLR ITRCNT , CLEAR ITERATION COUNTER 

GET MODULE TYPE 

TEST ONLY ANAL.* DIGITAL MODULES 
SKIP BRANCH IF "SFI" IS SET 



CALL 


SELECT 


.WORD 


417 


TSHD3 




BCC 


1$ 


EXIT 


TST 


CLR 


ITRCNT 


MOVB 


C0NMSK.R1 


BIT 


020. Rl 


CALL 


INSERT 


BEQ 


ITRAC3 



ERRSOET 300,E300,EERG 



ITRAC3: SETPRI 0PRI07 



10$ 



010760 
007200 
010754 



010760 



CLR 


Rl 


MOVB 


C0NMSK.R1 


MOV 


1.R2 


INC 


R2 


ASR 


Rl 


BCC 


10$ 


ASL 


R2 


ASL 


R2 


ASL 


R2 


CLR 


R3 


MOV 


MOD.REGADO 


MOV 


0301. .ERRNBR 


MOV 


RWMAK(R2),MASt< 


CALL 


REGTS1 


INC 


R3 


CMP 


04, R3 


BEQ 


30$ 


ADD 


02 , R2 


ADD 


02, REGAOD 


BR 


20$ 



ERROR HANDLER 



! DISABLE INTERRUPTS 



CLEAR TEMPORARY STORE 
GET MODULE. T rPE 

MODULE IDENTIFICATION 



TRAP 
.WORD 
.WORD 
.WORD 

MOV 
TRAP 



C$ERSOET 
300 
E300 
EERG 

0PRIO7.RO 
C$SPRI 



MULTYPLY BY 8. TO GET TABLE 
OFFSET 

START UITH MOD REGISTER 
LOAD FIRST REGISTER ADDRESS 
20$; MOV 0301., ERRNBR jLOAD FIRST ERROR NUMBER 

GET R/W MASK FORM TABLE 
CALL REGISTER TEST 
COUNTER FOR NEXT REGISTER 
4 REGISTERS TESTED ? 
BRANCH IF YES 
LOAD NEXT TABLE ADDR . 
NEXT REGISTER ADDRESS 
TEST AGAIN WITH NEW PARAMETER 

j THE FOLI OWING CODE IS FOR TESTING THE RTl BIT IN A DIGITAL INPUT MODULE, 

30$: BGNSEG 



004 1 32 
000001 



MOVB 
MIT 

BEQ 



C0NMSK.R1 

01.R1 

70$ 



TRAP 
t tir 1 MODULE 1YPF 

j IS MODU E A DIGITAL INPUT? 
jBRANCH IF NO 



C5BSEG 



Nil 
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5742 
5743 
5744 
5745 
5746 
574 7 
5748 
5749 
5750 
5751 



5752 

5753 

5754 
5755 
5/56 
5757 
5758 
5759 
5760 
5761 



5762 

5763 

5764 
5765 
5786 
5767 
!376;.i 
5760 
5770 
5771 



^72 



57 



5773 
5774 
5775 
5/76 

5/7 7 
57 78 
5779 



030340 

030346 

030354 

030362 

030370 

030374 

030376 

030402 

030410 

030416 

030416 

030420 

030422 

030424 

030426 

030426 

030430 

030436 

030444 

030452 

030456 

030460 

030464 

030472 

030500 

030500 

030502 

030504 

030506 

030510 

030510 

030512 

030520 

030526 

030534 

030540 

030542 

030546 

30554 

030562 

030562 

030564 

030566 

030570 

030572 

030572 

030572 

030574 

0.Q6C0 

030602 

030606 

03061'* 

030616 

030622 

030622 

030624 



052777 000001 

042777 000002 

017737 153320 

122737 000101 

004737 012146 
001414 

013705 003700 

012737 000101 

042737 177600 

104457 
000460 
030747 
007664 

104406 

042777 000001 

017737 153236 

122737 000102 

004737 012146 
001414 

013705 003700 

012737 000102 

042737 177600 

104457 
000461 
031037 
007664 

104406 

052777 000001 

117737 153154 

122737 000103 

004737 012146 
001414 

013705 003700 

012737 000103 

142737 177600 

104457 
000462 
031150 
007664 



104405 

005737 002242 

001010 

005237 

023737 

001402 

000137 

104432 
000500 



004144 
004146 

030214 



153332 
153324 
004064 
004064 



004062 
004064 



153242 
004064 
004064 



004062 
004064 



153160 
004064 
004064 



004062 
004064 



004144 



40$ 



60$: 



70$: 



EXQV3 



BIS 


#1,BM0D 


BIC 


#2,QM0D 


MOV 


SMOD,BAD 


CMPB 


#101, BAD 


CALL 


INSERT 


BEQ 


40$ 


MOV 


M0D,R5 


MOV 


#101, GOOD 


BIC 


#1776O0,BAD 


ERRSOFT 


304,E304,EERB 



CKLOOP 



BIC 


tfl.SMOD 


MOV 


khOD,3AD 


CMPB 


#102. BAD 


CALL 


INSERT 


BEQ 


60$ 


MOV 


M0D,R5 


MOV 


#102, GOOD 


BIC 


#177600, BAD 


ERRSOFT 


305, E305, EERB 



CKLOOP 



BIS 


#1,SM0D 


MOVB 


shod, bad 


CMPB 


#103. BAD 


CALL 


INSERT 


BEQ 


70$ 


MOV 


M0D.R5 


MOV 


#103, GOOD 


BICB 


#177600, BAD 


ERRSOFT 


306, E306, EERB 



ENDSEG 



TST 


QVP 


BNE 


EXQV3 


INC 


ITRCNT 


CMP 


ITRDEF 


BEQ 


EXQV3 


JMP 


ITRAC3 


EXIT 


TST 



ITRCNT 



SEQ 0143 



{SET RTO BIT IN DIGITAL INPUT 
jCLEAR RT1 BIT 
{GET MOD REGISTER 
jRTl BIT CLEARED 
j SKIP BRANCH IF 

BRANCH IF YES 

SET UP DATA FOR 

SET UP DATA FOR 

MASK OUT UNUSED 
jERROR HANDLER 



CONTENTS 
♦ RTO BIT SET 
'SFI" IS SET 



ERROR 
ERROR 
BITS 



MESSAGES 
MESSAGES 



TRAP 
.UTRD 



I RAW 

CLEAR RTO BIT 

GET REGISTER CONTENTS 

IS RT1 BIT SET ? 

SKIP BRANCH IF "SFI" IS SET 

BRANCH IF YES 
j SET UP DATA FOR ERROR MESSAGES 

SET UP DATA FOR ERROR MESSAGES 

MASK OUT UNUSED BITS 

ERROR HANDLER 

TRAP 
.WORD 
.WORD 
.WORD 



C$ERSOFT 
304 
E304 
EERB 

C$CLP1 



SET RTO BIT 

GET MOD REG. CONTENTS 
IS RTO AND RT1 BIT SE T 
SKIP BRANCH IF "SFI" IS 
BRANCH IF YES 
SET UP DATA FOR ERROR 
j SET UP DATA FOR ERROR 
{MASK OUT UNUSED BITS 
;ERROR HANDLER 



TRAP 



CSERSOFT 

305 

E305 

EERB 

C$CLP1 



SET 

MESSAGES 
MESSAGES 



TRAP 
.WORD 
.WORD 
.WORD 



10000$ 



"iRAP 
SELECTED? 



C$ERS0FT 
306 
E306 
EERB 



CSESEU 



{IS QUICK VERIFY PASS 

{IF YES, EXIT TEST 

j ITERATION COUNTER * 1 

{DEFAULT ITERATION EXECUTED 

(IF YES, EXIT TEST 

{IF NO, TEST ITERATION 



5700 



TRAL ■/Sl'.Ur 
.WORD L?CC34-. 



B 1 1 
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5 781 

5 765 
5. '84 
5 785 
5*8b 
5. '8 7 
5/88 
5 789 
5/^0 

s >v 

5>»*t 

5 >*4 
5*95 



5 ;^m 

b'799 



050b2b 
050652 
050747 
03105/ 

051150 
031257 



031264 

031272 
0512/4 
051502 
031504 
051512 
051514 
051522 

051524 

051524 
051524 

03152b 



045 
125 
115 

115 
012 

11? 
012 



0000 1 1 
000000 
000000 
000000 
000000 
000000 
000000 
000000 



104401 



125 
120 
11/ 
11 / 
015 
117 
015 



TSH03: 
F500; 
E504j 
F505j 



062 
105 

104 
104 

104 E306! 
122 



000000 0/0000 RWMAK 

177777 000000 

000000 07 715b 

000000 001420 



.Nl.IST 

.ASCI/ 

.ASCI/ 

.ASCI/ 

.ASCII 

.ASCI7 

.ASCII 

.ASCI/ 

.1 1ST 

.EVEN 

.WORD 

.WORD 

.WORD 

. WORD 

.EVEN 
ENDT5T 



ENDMOD 



BEX 

/#S2*AR-W BIT TEST#N/ 

/SPECIAL MODULE FOUND CAN'T BF TESTED WITH THIS DIAGNOSTIC / 

/MOD REGISTER CONTENTS OF DIGITAL. INPUT MODULE INCORRECT/ 

/MOD REGISTER CONTENTS OF DIGITAl INPUT MODU F INCORRECT/ 

<12><15>/RT1 BIT NOT SET/ 

/MOD REGISTER CONTENTS OF DIGITAL INPUT MODULE INCORRECT/ 

<12>n5'»/RT0 » RT1 NOT SET/ 

BEX 



11,0. 70000,0 
, 1 / 7 7 / / , , 
0,0, 7713b, 
0,0.1420.0 



jR/W MASKS FOR DIGITAl INPUT 

jR/W MASKS FOR DIGITAl OUTPUT 

l R/W MASK'. KIR ANALOGUE INP'iT 

|R/W MAbKb FUR ANALOGUE UUTPi/T 



L10054J 



TRAP 



CUTST 



SEQ 0144 



HARDwARt It sis MACRO ML'OO 26 UCI 85 15}22 PAGE fij 
TEST 5: REGISTER R W HIT TEST, 



C 1 2 



SFQ 0146 



5805 

584 8 
584^ 
5850 
S8S1 

5853 
5854 
5855 

5856 

585/ 
Sfisa 

585^ 

5860 
5861 

5862 

5865 
5864 



5865 
5866 

586" 
5868 
5869 



5870 



5871 
5872 
5873 
5874 
5875 
5876 
5877 
5878 



5879 

5880 
5881 
5882 



588 5 
5684 



031326 



051526 
031326 
031326 
031332 
031334 
031336 
031340 
031340 
031342 
031344 
031350 
031350 
031352 
031356 
031362 
031362 
031366 
031372 
031376 
031402 
031404 
031410 
031410 
031414 
031416 
051424 
031432 
031436 
031442 
031446 
031450 
031454 
031454 
031456 
031460 
031464 
031470 
031472 
031472 
051474 
051476 
051500 
031502 
31502 
03X504 



004 73/ 
000401 
031760 
103002 

104432 
001050 
005037 

104404 
00503 7 
005077 

012746 
012746 
013746 
012746 
104437 
062706 

012700 
104441 
012777 
052777 
012701 
004737 
005737 
001015 
162701 

010100 
10*441 

020127 
004737 
001362 

10445 7 
000621 
032040 
007442 

104406 



011714 



004144 

004150 
152322 

000340 
017276 
003710 
000003 

000010 

000340 

040000 
000400 
000340 
OU522 
004150 

000040 



000100 
012146 



TITLE HARDWARE-. 



.SBTTL TEST 
( *********** 



TESTS 

BGNMOD 

INTERNAL 



INTERRUPT LOGIC TEST ■ DIGITAl INPUT 



I TEST 4 - INTERNAL INTERRUPT LOGIC TEST - DIGITAL INPUT. 

I THIS TEST CHECKS THAT THE INTERNAL INTERRUPT LOGIC IS ABLE TO CAUSE AN 
j INTERRUPT USING THE VECTOR ANO PRIORITY LEVEl SELECTED IN THE START UP 
iQUESTIONS. THE INTERRUPT IS GENERATED BY SETTING THE INTERRUPT ENABLE 
t AND THEN INTERRUPT TEST BITS, AFTER INTERRUPT, THE CSA CONTENTS 
lARF ALSO CHECKED. 



}♦♦ 



BGNTST 4 



CALL 


SELECT 


.WORD 


401 


TSH04 




BCC 


It 


EXIT 


TST 



1$: CLR ITRCNT 

ITRAC4: BGNSEG 



CLR INULA 

Cl R SCSA 

SETVEC VEC,0INTSR,0PRIO7 



SF.TPRI ©PRIO/ 



152260 
152252 



10$: 



MOV 


040000, SCSA 


BIS 


©400,aC5A 


MOV 


©PRI0/.R1 


CAl L, 


WT25 


TST 


INTFl A 


HNF 


20$ 


SUB 


040, Rl 


SETPRI 


Rl 


CMP 


R1.0PRIO2 


CAl I 


INS! RT 


HNF 


10$ 


FRRSOF T 


401.E401.F.ER3 



20$ i 



CKl OOP 

SfcTPRI ©PRIO/ 



T4 : : 

lJUMP TO SELECT ROUTINE 

(GIVE TEST PARAMETER 

IGIVE TEST HEADER 

jBRANCH IF CARRr IS CLEARED 

IFXIT TEST IF CARRY WAS Sf T 

TRAP 
.WORD 

jCLEAR ITERATION COUNTER 

TRAP 
jCl EAR INTERRUPT FLAG 
iCLFAR CONIOl STATUS REGISTER 
jSET VECTOR AND SERVICE ROUTINE 



C SEX If 
L 100 35 . 



C$BSEG 



MOV 


©PR 10/, -CSP> 


MOV 


©INTSR, (SP) 


MOV 


VEC, (SP) 


MOV 


©5, (SP) 


TRAP 


C$SVEC 


ADD 


©10, SP 


jDISABLE INTERRUPT AT THIS POINT 


MOV 


©PRI07 ,R0 


TRAP 


C$SPRI 


l i iSET IE BIT IN CSA 




IllSET TST IR BIT IN CSA REGISTER 


itilOAD Rl WITH PRIORITY NUMBER 




1 j jWAIT 20 US 




j INTERRUPT OCCURRED i 




I BRANCH IF US 




jDFCRFMFNT PRIORITY 




i SET PRIORI Ti 




MOV 


HI, MO 


TRAP 


CJSPRl 



I IS THE PRIORIT i OVER 2/ 
i SKIP BRANCH U 5F 1 FLAG 
iU US, BRANCH 
itRROR HANDl ER 



IFT 



TRAP 
.WORD 
.WORD 
.WORD 

j BRANCH TO HGNsHi IF i OF IS -.EI 

I HAP 

iDISAQlt INTERRUPT AT THIS POINT 



CU HsOF T 
40 1 
\ 40*. 

CiCLPl 
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D 1 





031504 


012700 


000340 






031510 


104441 






5385 


031512 


062701 


000040 




5686 


031516 


020137 


003712 




5687 


031522 


004737 


012146 




5888 


031526 


001430 






5689 




000005 






5890 










5891 










5892 


031542 


010137 


004064 




5893 


031546 


013737 


003712 


004062 


5894 




000005 






5895 










58% 










5897 


C 3 1600 
031600 
031602 
031604 
031606 


104457 
000622 
032122 
007342 






5898 


031610 
031610 


104406 






5899 


031612 


017737 


152066 


004064 


5900 


031620 


022737 


140000 


004064 


5901 


031626 


004737 


012146 




5902 


031632 


001407 






5903 


031634 


012737 


140000 


004062 


5904 


031642 
031642 
031644 
031646 
031650 


104457 
000623 
032211 
007342 






5905 


031652 
031652 


104406 






5906 


031654 


052777 


100000 


152022 


590 7 


031662 


017737 


152016 


004064 


5908 


031670 


022737 


040000 


004064 


5909 


031676 


004737 


012146 




5910 


031702 


001407 






5911 


031/04 


012737 


040000 


004062 


5912 


031712 
031712 
031714 
031716 
031720 


104457 
000624 
032310 
007342 






5913 


0M722 
031722 
031722 


104405 






5914 


031724 


005737 


002242 




5915 


031730 


001007 






5916 


031732 


005P37 


004144 




5917 


031736 


023737 


004146 


004144 


5918 


031744 


001401 






5919 


031746 


000600 






59?0 


031750 


005077 


151730 




5921 


031754 
031/54 
031756 


1044 32 
000434 







30$ s 



40$: 



50$: 



EXUV4: 



ADD 


040, Rl 


CMP 


Rl.PRIO 


CALL 


INSERT 


OEQ 


301 


.REPT 


5 


ASR 


Rl 


.ENDR 




MOV 


Rl.BAD 


MOV 


PRIO.GOOD 


.REPT 


5 


ASR 


GOOD 


.ENDR 




ERRSOFT 


402,E402, ! 



CKLOOP 



MOV 


BCSA,BAD 


CMP 


0140000, BAD 


CALL 


INSERT 


BEQ 


40$ 


MOV 


0140000, GOOD 


ERRSQFT 


403,E403,EER1 



CKLOOP 



BIS 


100000 ,'cJCSA 


MOV 


QCSA.BAD 


CMP 


040000, BAD 


CALL 


INSERT 


BEQ 


50$ 


MOV 


040000, GOOD 


ERRSOFT 


404.E404.EER1 



ENDSEG 




TST 


QVP 


BNE 


EXQV4 


INC 


ITRCNT 


CMP 


1TRDF.F 


BtU 


EXQV4 


BR 


ITPAC4 


CLR 


ucsrt 


EXIT 


TST 



ITRCNT 



SEQ 0146 



MOV 
TRAP 
jCORRECT PRI. FOR CMP C-INC B Y 
iCHECK INTERRUPT PRIORITY 
I SKIP BRANCH IF SFI FLAG SET 



0PRIO/,RO 
C$SPRI 
1) 



I BRANCH 
{SET UP 



IF PRIORITY WAS CORRKT 
DATA FOR ERROR MESSAGES 



jSFT UP DATA FOR ERROR MESSAGE 



j ERROR HANDLER 



TRAP 


C$ERSOFT 


.WORD 


402 


.WORD 


E402 


.WORD 


EER1 


{BRANCH TO BGNSEG IF LOE IS SET 




TRAP 


C$CLP1 


iGET CSA CONTENTS 




jIE ANO IR SHOULD BE SET 




j SKIP BRANCH IF SFI FLAG SET 




1 BRANCH IF YES 




,SET UP DATA FOR ERROR MESSAGES 




j ERROR HANDLER 




TRAP 


CJERSOFT 


.WORD 


403 


.WORD 


E*03 


.WORD 


EER1 


j BRANCH TO BGNSEG IF i.OE IS SET 




TRAP 


C*CLP1 


iCLEAR IR 15 BIT IN CSA 




iGET CSA CONTENTS 




j IS IR15 BIT CLEARED 




{SKIP BRANCH IF SFI FLAG SET 




5 BRANCH IF YES 




t SI'. T UP DATA FOR ERROR MESSAGES 




j ERROR HANDLER 





TRAP 
.WOflD 

.WORD 
.WORD 



CIERSOFT 
4 04 

E404 
EER1 



10000$: 

TRAP C$ESEG 

lIS QUICK VERIFY PASS SELECTED? 
I IF YES, EXIT TEST 
I ITERATION COUNTER . 1 
1 DEFAULT ITERATION EXECUTED 
l IF *ES, EXIT TEST 
j IF NO, TEST ITERATION 
iCl.tAR CSA REGISTER 
ifXiT TETS 

TRAP C$* M! 

.WORD L 10035 



E12 
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SEQ 0147 



5922 
5923 
5924 
5925 
5926 
592? 
5^28 
5929 
5930 
5931 



031760 
032040 
032122 
032211 
032310 



032412 
032412 
032412 



045 

116 
111 
103 
111 



123 
117 
15 J 
1 3 
1^2 



062 
040 
124 
101 
061 



TSHD4 

E401 

E402 

E403 

E404 



BEX 
/*S2*AINTERNAL 



.NLIST 
t .ASCIZ 

.ASCIZ /NO IN T ERRUPT AFTER SETTING EI 

.ASCIZ /INTERRUPT DID NOT OCCUR AT THE SELECTED PRIORITY LEVEL/ 
.ASCIZ /CSA REGISTER OF DIGITAL INPUT MODULE INCORRECT AFTER INTERRUPT/ 
.ASCIZ /IR15 IN CSA REGISTER OF DIGITAL INPUT NOT CLEARED AFTER INTERRUPT/ 



INTERRUPT TEST - DIGITAL 

♦ TST IR 



INPUT. UN/ 
BIT IN CSA/ 



.LIST 
.EVEN 
ENDTST 



BEX 



104401 



L1003S; 



TRAP 



CSETST 
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F12 



SEQ 0148 



5935 
5934 
5935 
5936 
5937 
5938 
5939 
5940 
5941 
5942 
5943 
5944 
5945 

5946 
594 7 
5948 
5949 
5950 



5951 
5952 
5953 
5954 

5955 
5956 
5957 
5958 
5959 
5960 
5961 
5962 
5963 
5964 



5965 

5966 
5967 
5968 
5969 
5970 
5971 
5972 
5973 
5974 
5975 
5976 
5977 



032414 

032414 

032414 

032420 

032422 

032424 

032426 

032426 

032430 

032432 

032436 

032440 

032442 

032442 

032444 

032450 

032454 

032460 

032466 

032474 

032500 

032506 

032512 

032514 

032514 

032516 

032520 

032522 

032524 

032524 

032526 

032534 

032540 

032544 

032552 

032560 

032562 

032564 

032570 

032572 

032600 

032604 

032604 

032*^06 

032610 



004737 
000404 
033204 
103002 

104432 
001242 
005037 
005003 
005004 

104404 
005777 
00507 7 
050477 
017737 
012737 
050437 
023737 
004737 
001404 

104457 
000765 
033261 
007474 

104406 
052777 
012701 
004737 
017737 
032737 
001015 
005301 
004737 
001363 
012737 
050437 

104457 
000766 
033345 



.SBTTL TEST 5: INTERNAL LOGIC TEST - ANALOGUE INPUT. 
I TEST 5 - INTERNAL LOGIC TEST - ANALOGUE 



INPUT. 



011714 



004144 



151232 
151230 
151224 
151220 
100000 
004062 
004062 
012146 



004064 
004062 

004064 



{THIS TEST PERFORMS A PSEUOO CONVERSION ON EACH CHANNEL THAT IS FOUND, BY 

; SETTING THE A/D START BIT AND THEN POLLING THE 'DONE' BIT TO CHECK THAT 

{THE CONVERSION HAS BEEN COMPLETED WITHIN THE ALLOWED TIMEOUT PERIOD (AT 

{LEAST 10MS). 

{BEFORE A/D START IS SET, A CHECK IS MADE THAT THE DONE BIT IS CLEARED. 

{THE ERROR CONDITIONS ARE ALSO CHECKED, BUT NO CHECK IS MADE ON THE RESULTING 

{INPUTS OR ON THE GAIN SETTING. 

» ************** + *************+ + *** + *+++* + **** + + + + *****+ + + * + + + + *** + + + + ** + * + * + 
BGNTST 

T5: : 
{CALL SELECT ROUTINE 
{GIVE TEST PARAMETER (BASIC, AIP) 
{GIVE TEST HEADER ADDRESS 
{BRANCH IF CARRY IS CLEARED 
{EXIT TEST IF CARRY WAS SET 

TRAP CJEXIT 
.WORD L10036- 
{CLEAR ITERATION COUNTER 
{CLEAR MAXIMUM CHANNEL COUNTER 
{GET FIRST CHANNEL 

TRAP CSBSEG 
{READ DAT TO CLEAR DONE*ERR IN CSA 
{CLEAR CONTROL STATUS REGISTER 
{LOAD CHANNEL NUMBER 
jGET CSA CONTENTS 
{SET UP GOOD DATA 
{SAVE CHANNEL NUMBER IN GOOD 
{IS CHANNEL AVAILABLE AND DONE CLEARED 
{SKIP BRANCH IF SFI FLAG SET 
{BRANCH IF YES 
{ERROR HANDLER 





CALL 


SELECT 




.WORD 


404 




TSHD5 






BCC 


1$ 




EXIT 


TST 


1$: 


CLR 


ITRCNT 


ITRAC5: 


CLR 


R3 




CLR 


R4 


10$: 


BGNSEG 






TST 


S)OAT 




CLR 


kCSA 




BIS 


R4.9CSA 




MOV 


QCSA.BAD 




MOV 


0100000, GOOD 




BIS 


R4.G00D 




CMP 


GOOD, BAD 




CALL 


INSERT 




BEQ 


20$ 




ERRSOFT 


501,E501,EER4 



000001 
000024 
011514 
151134 
000200 



012146 

100200 
004062 



151150 



004064 
004064 



004062 



20$ 



30$ 



CKLOOP 



BIS 


oi.acsA 


MOV 


420. ,R1 


CALL 


WT500 


MOV 


MCSA.BAO 


BIT 


fr*?OO.BAD 


BNE 


40$ 


DEC 


Rl 


CALL 


INSERT 


BNF 


SOS 


MOV 


#100200, GOOD 


BIS 


R4.G00D 


ERRSOFT 


502,E502,EER4 



{BRANCH BACK TO BGNSEG 



TRAP 
.WORD 
.WORD 
.WORD 

TRAP 



C*ERSOFT 

501 

E501 

EER4 

CSCLP1 



{START A CONVERSION 
{SET UP TIME OUT COUNTER 
{WAIT 500 US 
jGET CSA CONTENTS 
{POLL THE DONE BIT 
{BRANCH IF DONE BIT WAS SET 
{DECREMENT TIMEOUT COUNTER 
{SKIP BRANCH IF SFI FLAG SET 
, BRANCH IF 4 MS NOT REACHED 
{SET UP DATA FOR ERROR MESSAGES 
{LOAD CHANNEL NUMBER INTO GOOD 
{ERROR HANDLER 

TRAP 

.WORD 

.WORD 



CURSOFT 
502 
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G12 



c_ 



SEQ 0149 





032612 


007474 






5978 


032614 
032614 


104406 






5979 


032616 


052777 


000001 


151060 


5980 


032624 


017737 


151054 


004064 


5981 


032632 


012737 


100240 


004062 


5982 


032640 


050437 


004062 




5983 


032644 


023737 


004062 


004064 


5984 


032652 


004737 


012146 




5985 


032656 


001404 






5986 


032660 
032660 
032662 
032664 
032666 


104457 
000767 
033427 
00 7474 






5987 


032670 
032670 
032670 


104405 






5988 


0326 72 
032672 


104404 






5989 


032674 


017737 


151002 


004064 


5990 


032702 


017737 


1507 76 


004064 


5991 


032710 


012737 


100000 


004062 


5992 


032716 


050437 


004062 




5993 


032722 


023737 


004062 


004064 


5994 


032730 


004737 


012146 




5995 


032734 


001404 






5996 


032736 
032736 
032740 
032742 
032744 


104457 
0007 70 
033517 
007474 






5997 


032746 

032746 


104406 






5998 


032 750 


052777 


000001 


150726 


5999 


032756 


052777 


000001 


150720 


6000 


032764 


017737 


150714 


004064 


6001 


032772 


012737 


100040 


004062 


6002 


033000 


050437 


004062 




6003 


033004 


023737 


004062 


004064 


6004 


033012 


004737 


012146 




6005 


033016 


001404 






6006 


033020 
033020 
035022 
033024 
033026 


104457 
000771 

033604 
007474 






6007 


033030 
033030 


104406 






6003 


033032 
033032 
033032 


104405 






6009 


033034 


017737 


150642 


004064 


6010 


035042 


005203 






6011 


033044 


022 703 


00001 / 




6012 


033050 


00202/ 






6013 


033052 


017737 


150626 


004064 



40$ 



CKLOOP 



BIS 


Ol.SCSA 


MOV 


QCSA.BAD 


MOV 


4100240, GOOD 


BIS 


R4.G00D 


CMP 


GOOD, BAD 


CALL 


INSERT 


BEQ 


50$ 



50$ 



ERRSOFT 503,E503,EtR4 



ENDSEG 



BGNSEG 



MOV 


90AT,BAD 


MOV 


SCSA,BAD 


MOV 


0100000, GOOD 


BIS 


R4,G00D 


CMP 


GOOD, BAD 


CALL 


INSERT 


BEQ 


60$ 



60$ 



ERRSOFT 504.E504.EER4 



CKLOOP 



BIS 


<M,aC5A 


BIS 


*i,acsA 


MOV 


SCSA.BAD 


MOV 


0100040, GOOD 


BIS 


R4,G00r> 


CMP 


GOOD, BAD 


CALL 


INSERT 


BEQ 


/0« 


ERRSOFT 


505,E505,EER4 



70$ 



CKLOOP 

FNDSF.G 



MOV 
INC 
CMP 
BGE 
MOV 



aOAT.BAD 
R3 
015. ,R3 

aC$A ( BAD 



j BRANCH TO BGNSEG 



.WORD EER4 



TRAP 

GET AN 



ERR 



C$CLP1 



{SET A/D START BIT TO 

{GET CSA CONTENTS 

j SET UP GOOD DATA FOR COMPARISON 

lERROR BIT SHOULD NOW BE SET 

sSKIP BRANCH IF SFI FLAG SET 

; BRANCH IF YES 

j ERROR HANDLER 

TRAP C$ERSOFT 
.WORD 503 
.WORD E503 
.WORD EER4 



10000$ 



TRAP 



CSESEG 



TRAP C$BSEG 
j CLEAR DONE » ERR BY READING DAT REG. 
;GET CSA CONTENTS 
{SET UP GOOD OATA FOR COMPARISON 

{DONE v ( .RR BIT SHOULD NOW BE CLEARED 
;SKIP BK-'tNCH IF SFI FLAG SET 
{BRANCH if YES 
i ERROR HANDLER 

TRAP 
.WORD 
.WORD 
. WORD 
BRANCH TO BGNSEG IF LOE IS SET 

TRAP 
SFT A/D START BIT IN CSA 
SET A/D START A SECOND TIME 
GET CSA CONTENTS 
SET UP GOOD DATA FOR COMPARISON 

ERROR BIT SHOULD BE SET 
SKIP BRANCH IF SFI FLAG SET 
BRANCH IF YES 
{ERROR HANDLER 



C$ERS0FT 
504 
E504 
EER4 

C$CLP1 



TRAP 
.WORD 
.WORD 
.WORD 



{BRANCH BACK TO BGNSEG CLOE SET) 



C$ERSOFT 
505 

E505 
EER4 



TRAP C$CLP1 



10001$: 

{CLEAR ERROR BIT IN CSA 
{MARK CHANNEL NUMBER 
{16 CHANNELS TESTED ? 
{BRANCH IF NOT 
jGET CSA CONTENTS 



TRAP 



C5ESEG 



H I :■> 



HL2 
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6014 
6015 
6016 
6017 
6018 
6019 
6020 
6021 
6022 
6025 
o024 
6025 
6026 
6027 
6028 
6029 
6030 
6031 
6032 
6033 
6034 
6035 



6036 
6037 
6038 
6039 
6040 
6041 
6042 
6043 
6044 
6045 
6046 



033060 
033066 
033074 
033076 
033102 
033106 
033112 
033120 
033122 
033124 
033130 
033134 
033140 
033144 
033150 
033152 
033156 
033160 
033164 
033172 
033174 
033200 
033200 
033202 



033204 
033261 
033345 
033427 
033517 
033604 



033672 
033672 
033672 



042737 
023727 
103026 
062704 
005077 
0504 77 
032777 
001407 
005003 
000137 
062704 
000137 
062704 
020427 
101754 
005737 
001010 
005237 
023737 
001402 
000137 

104432 
000470 



045 
103 
104 
105 
105 
105 



104401 



100377 
004064 

000400 
150576 
150572 
100000 



032442 

000400 
032442 
010000 
070000 

002242 

004144 
004146 

032436 



004064 
077400 



150564 



80$; 



90$: 
100$: 

110$: 



004144 



EXQV5 



123 
123 
117 
122 
122 
122 



062 TSH05 

101 E501 

116 E502 

122 E503 

122 E504 

122 E505 



BIC 

CMP 

BHIS 

ADD 

CLR 

BIS 

BIT 

BEQ 

CLR 

JMP 

ADD 

JMP 

ADD 

CMP 

BLOS 

TST 

BNE 

INC 

CMP 

BEQ 

JMP 

EXIT 



.NLIST 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.LIST 

.EVEN 

ENDTST 



0100377, BAD 
BAD, 077400 
110$ 
0400, R4 

acsA 

R4.QCSA 

OIOOOOO.QCSA 

100$ 

R3 

10$ 

0400, R4 

10$ 

010000, R4 

R4, 070000 

80$ 

QVP 

EXQV5 

ITRCNT 

ITRDEF t ITRCNT 

EXQV5 

ITRAC5 

TST 



BEX 



SEQ 0150 



{MASK OUT UNUSED BITS 

; HAVE WE REACHED LAST CHA . IN LAST BANK 

{EXIT IF YES 

j INCREMENT CHANNEL NUMBER 

I CLEAR OLD CHANNEL NUMBER 

j LOAD NEW CHANNEL NUMBER 

j IS THE LOADED CHANNEL AVAILABLE ? 

j BRANCH IF NOT 

I POINT TO FIRST CHANNEL IN BANK 

j IF fES GO TO TEST CHANNEL 

;GET NEXT CHANNEL 

; REPEAT WITH NEXT CHANNEL 

j POINT TO NEXT CHANNEL BANK 

j HAVE WE REACHED THE LAST CHA. 

;BRANCH IF NOT 

j IS QUICK VERIFY PASS SELECTED? 

I IF YES, EXIT TEST 

{ITERATION COUNTER ♦ 1 

{DEFAULT ITERATION EXECUTED 

;IF YES. EXIT TEST 

{IF NO, TEST ITERATION 

{EXIT TEST 

TRAP C$EXIT 
.WORD L10036- 



/*S2*AINTERNAL LOGIC TEST - ANALOGUE INPUT. #N/ 

/CSA CONTENTS INCORRECT AFTER READ DAT AND CLEAR CSA/ 

/DONE BIT IN CSA NOT SET (TIMEOUT) AFTER A\D START/ 

\ERR BIT IN CSA NOT SET AFTER A/D START WHEN DONE IS SET\ 

/ERR, DONE BIT IN CSA NOT CLEARED AFTER READ DAT REG./ 

\ERR BIT IN CSA NOT SET AFTER LOADING A/0 START TWICE\ 

BEX 



L10O36: 



TRAP 



C$ETST 



II 2 



112 
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SEQ 0151 



6048 
6049 
6050 
6051 
6052 
6053 
6054 
6055 
6056 
605? 
o058 
6059 
6060 
6061 

6062 
6063 
606A 
6065 
6066 



6067 
6068 



6069 
6070 
6071 



6072 
6073 



6074 
6075 
6076 
6077 
6078 
6079 
6080 
6081 
6082 
608 3 
6084 
6085 
6086 



033674 

033674 

033674 

033700 

033702 

033704 

033706 

033706 

033710 

033712 

033716 

033716 

033722 

033726 

033732 

033736 

033740 

033764 

033~50 

033754 

033754 

033760 

033764 

033766 

033772 

033774 

034000 

0340CO 

034002 

034002 

034OO6 

034010 

034014 

034020 

034024 

034030 

034034 

034042 

034050 

034054 

034060 

034066 

034070 

034072 



004 737 
000404 
034524 
103002 

104432 
001242 
005037 

012746 
012746 
013746 
012746 
104437 
062706 
013702 
062702 

012746 
012746 
010246 
012746 
104437 
062706 

104404 

012700 
104441 
005037 
005037 
005777 
00507 7 
012701 
012777 
052777 
012703 
004737 
032777 
001010 
005303 
004737 



011714 



004144 

000340 
017276 
003710 
000003 

000010 
003710 
000004 

000340 

017306 

000003 
000010 



000340 

004150 
004152 
147656 
147654 
000340 
000100 
000001 
000036 
011514 
000200 



012146 



147642 
147634 



147616 



.SBTTL TEST 6: INTERNAL INTERRUPT LOGIC TEST - ANALOGUE INPUT. 
I TEST 6 - INTERNAL INTERRUPT LOGIC TEST - ANALOGUE INPUT. 

j THIS TEST CHECKS THAT THE INTERNAL INTERRUPT LOGIC IS ABLE TO CAUSE A 
DONE AND AN ERROR INTERRUPT USING THE VECTOR AND PRIORITY LEVEL. SELECTED 
IN THE START UP QUESTIONS. 
THE DONE INTERRUPT IS GENERATED BY SETTING THE INTERRUPT ENABLE 

{BIT AND THE A/D START BIT. 

{THE ERROR INTERRUPT IS GENERATED BY SETTING THE A/D START BIT TWICE. 

{A TIME CUT IS GENERATED IF THE INTERRUPT HAS NOT OCCURED WITHIN THE 

{ALLOWED TIMEOUT PERIOD. 

>* + **+ + * + ***** + *******+. + *+********** + ****** + + * + *** + * + **** + ** + ** + + *.******** + + 

BGNTST 



1$ 



CALL 

.WORD 

TSHD6 

BCC 

EXIT 



CLR 
SETVEC 



MOV 
ADD 
SETVEC 



ITRAC6; BGNSEG 



10$ 



SELECT 
404 

1$ 



ITRCNT 
VEC.tfINTSR f #PRI07 



VEC.R2 

04, R2 

R2.0INTSR2.0PRI07 



SETPRI 0PRI07 



CLR 


INfU.A 


CLR 


INTFL2 


1ST 


3D AT 


CLR 


acsA 


MOV 


frPRIO/.Rl 


MOV 


<uoo, acsA 


BIS 


#i,acsA 


MOV 


030. ,R3 


CALL 


WT5G0 


BIT 


0200, 6KS A 


BNf. 


20 J 


DEC 


R3 


CAL L 


INSERT 



T6j; 




;CALL SELECT ROUTINE 




;GIVE TEST PARAMETER (BASIOAIP) 


{GIVE TEST HEADER ADDRESS 




{BRANCH IF CARRY IS CLEARED 




;EXIT TEST IF CARRY WAS SET 




TRAP 


CSEXIT 


.WORD 


L10037-. 


; CLEAR ITERATION COUNTER 




{SET DONE VECTOR AND SERVICE 


ROUTINE 


MOV 


0PRIQ7, -CSP) 


MOV 


OINTSR, -CSP) 


MOV 


VEC, -CSP) 


MOV 


03, -CSP) 


TRAP 


CSSVEC 


ADD 


oio, sp 


{GET DONE VECTOR 




{CREATE ERROR VECTOR (VEC*4) 




jSET ERROR VEC. AND SERVICE ROUTINE 


MOV 


0PRIO7, -CSP^J 


MOV 


0INTSR2, -CSP) 


MOV 


R2, -CSP) 


MOV 


03, CSP) 


TRAP 


C$SVEC 


ADD 


010. SP 


TRAP 


C$BSEG 


{DISABLE INTERRUPT AT THIS POINT 


MOV 


OPRI0 7.RO 


TRAP 


C$SPRI 



CLEAR INTERRUPT FLAG 
CLEAR ERROR INTERRUPT FLAG 
READ DAT TO CLEAR ERR ♦DONE IN CSA 
CLEAR CONTOL STATUS REGISTER 
{{LOAD Rl UITH PRIORITY NUMBER 
{SET INTERRUPT ENABLE BIT 
{START THE CONVERSION 
{SET UP TIME OUT COUNTER 
{WAIT 500 US 
{POLL THE DONE BIT 
{BRANCH IF DONE BIT WAS >b T 
{DECREMENT TIMEOUT ^ U i ER 
{SKIP BRANCH IF SFI K.AG SET 



J 12 



c 



HARDWARE TESTS MACRO M1200 56 -OCT 83 15:2? PAGE 6? • 1 
TEST 6; INTERNAL INTERRUPT LOGIC TEST - ANALOGUE INPUT, 



6087 
6088 



6089 

6090 
6091 
o092 
6093 



o094 
6095 
6096 
6097 



6098 

6099 
6100 
6101 
610? 
6103 
6104 
6105 
6106 
6107 
6108 
6109 
6110 
6111 



6112 

6113 

6114 
6115 
6116 
6117 
6118 



6119 



6120 



034076 
034100 
034100 
034102 
034104 
034106 
034110 
034110 
034112 
034116 
034120 
034124 
034124 
034126 
034130 
034134 
034140 
034142 
034142 
034144 
034146 
034150 
034152 
034152 
034154 
034160 
034164 
034170 



034204 
034210 



034242 
034242 
034244 
034246 
034250 
034252 
034252 
034254 
034262 
034270 
034274 
034276 
034 304 
034304 
034306 
034310 
034312 
034314 
034314 
034314 



001366 

104457 
001131 
034605 
007724 

104406 

005737 
001015 
162701 

01C100 
104441 
020127 
004 737 
001363 

1C4457 
001132 
034670 
007724 

104406 
062701 
020137 
004737 
001430 
000005 



010137 
013737 
000005 



104^.57 
001133 
034751 
00 7342 

104406 
017737 
022737 
004 737 
001407 
012737 

104457 

001134 
035002 
007342 



104405 



20$ 



0C4150 
000040 



000100 
012146 



30$ 



000040 
003712 
012146 



004064 

003712 004062 



40$: 



147424 004064 

100300 004064 
012146 

100300 004062 



SQ$: 



BNE 10$ 

ERRSOFT 601.E601.EERG 



CKLOOP 



TST 


INTFLA 


BNE 


30$ 


sue 


040, Rl 


SETPRI 


Rl 



CMP R1,4PRI02 

CALL INSERT 

BNE 20$ 

ERRSOFT 602, E602, EERG 



CKLOOP 



ADD 


040, Rl 


CMP 


Rl.PRIO 


CALL 


INSERT 


REQ 


40$ 


,REPT 


5 


ASR 


Rl 


.F.NDR 




MOV 


R1.8AD 


MOV 


PRIO.GOOD 


.REPT 


5 


ASR 


GOOD 


.ENDR 




ERRSOFT 


603.E603, 



CKLOOP 

MOV 

CMP 

CALL. 

BEQ 

MOV 

ERRSOFT 



ENQSEU 



UCSA.BAU 
0100300, BAD 

INSERT 

!->$ 

#100300 .GOOD 

604,E604,EER1 



l i j BRANCH IF 4 MS 
I j i ERROR HANDLER 



NOT REACHED 

TRAP 
. WORD 
.WORD 
.WORD 



TRAP 

9 



i } jBRANCH TO 8GNSEG 

{DONE INTERRUPT OCCURRED 

j BRANCH IF YES 

{DECREMENT PRIORITY 

jSET PRIORITY 

MOV 
TRAP 

}IS THE PRIORITY OVER 2? 

iSKIP BRANCH IF SFI FLAG SET 

5 IF YES, BRANCH 

; ERROR HANDLER 

TRAP 
.WORD 
.WORD 
.WORD 

{BRANCH TO BGNSEG IF LOE IS SET 

TRAP 
CORRECT PRI.FOR CMP 
CHECK INTERRUPT PRIORITY 



SKIP BRANCH 
BRANCH 
SET UP 



IF SFI FLAG SET 

IF PRIORITY WAS CORRECT 
DATA FOR ERROR MES5GAES 



SET UP DATA FOR ERROR MESSAGE 



ERROR HANDLER 

TRAP 
. WORD 
.WORD 
. WORD 

{BRANCH TO BGNSEG IF LOE IS SET 

TRAP 

{GET CSA CONTENTS 

jCHAVAl * IE ♦ DONE SHOULD BE 

{SKIP BRANCH IF SFI FLAG SET 

{BRANCH IF YES 

iSET UP DATA f OR ERROR MESSAGES 

i ERROR HANDLER 

TRAP 
.WORD 
. WORD 
.WORD 



SEQ 0152 



C$ERSCFT 

601 

E601 

EERG 

C$CLP1 



Rl.RO 
C$SPRI 



C5ERS0FT 
602 
E602 
EERG 

C$CLP1 



C$ERS0FT 
603 
E603 
EER1 

C$CLP1 



SET 



10000$: 



TRAP 



C$ERSQFT 
n04 
h*04 
EERL 



C$ESEG 



K12 
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6121 
6122 
6123 

6124 
6125 
6126 
612/ 
6128 



6129 

6130 

6131 
6132 
6133 
6134 
6135 
6136 
613/ 
6138 



6139 

6140 

6141 
6142 
6143 
6144 
6145 



6146 

614/ 
6148 



6149 



6150 
6151 
6 152 
6153 
6154 
bl55 
6156 



034316 

034316 

034320 

034324 

034330 

034334 

034336 

034336 

034340 

034342 

034344 

034346 

034 346 

034350 

034354 

034362 

034 366 

034374 

034376 

034400 

034404 

034406 

034406 

034410 

034412 

034414 

034416 

034416 

034420 

034426 

034432 

034436 

034442 

034444 

034444 

034446 

034450 

034452 

034454 

034454 

034456 

034462 

034462 

034462 

034464 

034464 

0344 to 

0344 72 

0344 7b 

034500 

034504 

034512 

034514 

034520 

034520 



104404 

005777 
005737 
004 737 
001404 

104457 
001135 
035052 
007724 

104406 
013703 
052777 
004737 
032777 
001010 
005303 
004 737 
00136b 

104457 
001136 
034605 
007724 

104406 
05277/ 
004 737 
005737 

004737 
001004 

104457 
001137 
035102 
00 7724 

104406 
005777 



104405 

012700 

104441 
005737 
001010 
00523/ 
023/3/ 
001402 
OOC137 

1044 32 



147356 
004152 
012146 



000036 
000001 
011514 
000200 



012146 



000001 
011522 
004152 
012146 



147220 

000340 
002242 

004144 

00414b 

034000 



;NOW WE TEST THE ERROR INTERRUPT 
BGNSEG 



147322 
147310 



60$ 



70$ 



80$ 



147256 



90$ 



004144 



TST 


QDAT 


TST 


INTFL2 


CALL 


INSERT 


BEQ 


60$ 


ERRSOFT 


605, E605, EERG 



CKLOOP 



MOV 


30. ,R3 


BIS 


tfl.aCSA 


CALL 


WT500 


BIT 


*200,SCSA 


BNE 


80$ 


DEC 


R3 


CALL 


IN5ERT 


BNE 


70$ 


ERRSOFT 


606, E601, EERG 



CKLOOP 



BIS 


01.9CSA 


CALL 


WT25 


TST 


INTFL2 


CALL 


INSERT 


BNE 


90$ 


ERRSOFT 


607, E606, EERG 



CKLOOP 

151 aUAT 

ENDSEG 



SETPRI 0PRIO7 



tXQVO 



rsr 


QVP 


BNE 


EXUV6 


INC 


I1RCNT 


CMP 


IIROEF 


HEU 


EXQVb 


JMP 


ITRAC6 


EXIT 


1ST 



1TRCNT 



SEQ 0153 



TRAP C$BSEG 

jREAD DAT TO CLEAR ERR*DONE iN CSA 

{ERROR INTERRUPT OCCURRED ? 

j SKIP BRANCH IF SFI FLAG SET 

} BRANCH IF NO 

j ERROR HANDLER 

TRAP 
.UORD 
.WORD 
.WORD 

TRAP C$CLP1 
j SET TIMEOUT COUNTER 
; START A CONVERSION (SET A/0 BIT) 
;WAIT 500 US 
{POLL THE DONE BIT 
{BRANCH IF DONE BIT WAS SET 
{DECREMENT TIMEOUT COUNTER 



C$ERS0FT 
605 
E605 
EERG 



{SKIP BRANCH IF SFI FLAG SET 




{BRANCH IF 4 MS NOT REACHED 




{ERROR HANDLER 




TRAP 


C$ER 


. WORD 


606 


.UORD 


E601 


.WORD 


EERG 



iOFT 



I 



TRAP 
SET A/0 START A SECOND TIME 
WAIT 25 US FOR INTERRUPT 
ERROR INTERRUPT OCCURRED ? 
SKIP BRANCH IF SFI FLAG SET 
BRANCH TF YFS 
ERROR HANDLER 

TRAP 
. WORD 
.WORD 
. WORD 

TRAP 



C$CLP1 



C$ERSOFT 
60 * 
EbOb 
EERG 

CSCI.P1 



{READ DAT TO CLEAR ERR ♦DONE IN CSA 



{DISABLE 



10001$ 
INTERRUPTS 



TRAP 

MOV 
TRAP 
SELECTED? 



CSESEG 

*PH10.*,R0 

CSSPR1 



(IS QUICK VFUin PAS 

I IE TES, EXIT TEST 

{ITERATION COUNTER ♦ 1 

{DEFAULT ITERATION EXECUTED 

! U >ES. i XIT TE'if 

;1F NO, TEST ITERATION 



i 



TRAP 



CShMT 
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LI? 



SEQ 0154 



0345?? 000430 



WORD L 1003 7- 



615/ 














6158 












■NLIST 


6159 


0345?4 


045 


1?3 


06? 


FSHD6:: .ASCIZ 


6160 


034605 


124 


111 


115 


E601 


.ASCIZ 


0I6.I 


0546/0 


lib 


11/ 


040 


E60? 


.ASCI/ 


616? 


034 751 


1?0 


1?? 


111 


F603 


.ASCIZ 


616? 


03500? 


103 


1?3 


101 


F.604 


.ASCIZ 


6164 


05505? 


105 


1?? 


1?? 


b.605 


.ASCIZ 


6165 


03510? 


116 


117 


040 


E606 


.ASCI? 


bibb 












.LIST 


61o7 












.EVEN 


616U 


03^ 15? 
03515? 
03515? 


104401 








fcNDTST 



DF.X 

/*S?*AINTERNAL INTERRUPT TEST - 

\TIME OUT - DONE BIT IN CSA NOT 

\N0 INTERRUPT AFTER SETTING EI 

/PRIORITY LEVEL INCORRECT/ 

/CSA CONTENTS INCORRECT AFTER CONVERSION/ 

/ERROR INTERRUPT DC CURED/ 

\N0 ERROR INTERRUPT AFTER TWO A/D STARTS^ 

BtX 



ANALOGUE INPUT. *N/ 
SET AFTER A/D START\ 
A/D START IN CSA\ 



L10037; 



TRAP 



C5ETST 



Ml 2 



HARDWARE TESTS MACRO M1200 26 OCT -A3 15:22 PAGE 66 
TEST 7: INTERNAL LOGIC TEST - ANALOGUE OUTPUT. 



SEQ 0155 



6170 
61 n 
61/2 
6173 
6174 
6175 
61/6 
6177 
6178 

t>l'/9 

6180 
6181 
6182 
6183 
6184 
6185 
6186 

6187 
6188 

6189 
6190 
6191 
619? 
6193 
6194 
^195 
6196 



6197 



6198 
6199 

6200 
6201 
6202 
6203 
6204 

6205 

6206 
620/ 
6208 
6209 
6310 



6211 



035154 

035154 

035154 

035160 

03516? 

035164 

035166 

0351 72 

035174 

035200 

035200 

035202 

035210 

035214 

035222 

035230 

035234 

035242 

035250 

035254 

035256 

035256 

035260 

035262 

035264 

035266 

035266 

035266 

035270 

035272 

0352/2 

035274 

035300 

035304 

035310 

035312 

035314 

035322 

035330 

035336 

035342 

035344 

035344 

03534v> 

0353^0 

035352 

035354 

035 554 

055354 



004 73 7 
000410 
035424 
103515 
005037 
005002 
012704 

104404 
042777 
050277 
017737 
012737 
050237 
042737 
02373/ 
004737 
001404 

104457 
001275 
035502 
007342 



104405 
006104 

104404 
0104// 
012703 
004737 
005303 
001374 
017737 
042/37 
02373/ 
004 73/ 
001404 

10445/ 

001.276 
035606 
00/342 



104405 



011714 

004144 
012525 



003400 
146470 
146464 
100200 
004062 
000040 
004062 
012146 



146402 
000006 
011522 



146364 
000040 
004062 
012146 
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******************* **************************** **************************** 

TEST 7 - INTERNAL LOGIC TEST - ANALOGUE OUTPUT. 



THIS TEST PERFORMS A CONVERSION 

{DAT REGISTER AND CHECKING THAT 

j ALLOWED TIMEOUT PERIOD C RfADIN 
******************************** 

OGNTST 



ON EACH AVAILABLE CHANNEL, LOADING THE 
THE CONVERSIONS ARE COMPLETED WITHIN THE 

G THE READY BIT AFTER 150 US). 

******************************************** 



ITRAC/t 
10$: 



1464 74 

004064 
004062 

004064 
004064 



20 5 



30$ 



004064 
004064 
004064 



CALL 

.WORD 

TSHD7 

BCS 

CLR 

Cl.R 

MOV 

BGNSEG 

BIC 
BIS 

MOV 

MOV 

BIS 

BIC 

CMP 

CALL 

BEQ 

ERRSOFT 



ENDSEG 



40$ 



MOV 

MOV 

CALL 

DEC 

BNL 

MOV 

BIC 

CMP 

CAl I 

BEQ 

eRRSOFT 



ENDSEG 



SELECT 

410 

EXQV7 
ITRCNT 
R2 
#12525, R4 



43400, b)CSA 

R2.3CSA 

SCSA.BAD 

4100200, GOOD 

R2.G00D 

440, BAD 

GOOD, BAD 

INSERT 

20$ 

701.E70l.EERl 



ROL R4 

BGNSEG 



R4,at)AT 

46, R3 

W125 

R3 

30$ 

aCSA.BAt) 

440, BAD 

GOOD, BAD 

INSERT 

40$ 

702.E702.EERl 



CALL 
GIVE 



T 7 : : 
SELECT ROUTINE 
TEST PARAMETER 



( BASIC >AUP) 



GIVE TEST HEADER ADDRESS 

IF CARRY IS SET, EXIT TEST 

CLEAR ITERATION COUNTER 

LOAD R2 WITH FIRST CHAN. NUMBER 

SET UP DATA FOR DATA REGISTER 

TRAP C$BSEG 
CLEAR CHANNEL BITS 
LOAD CHANNEL NUMBER 
GET CSA CONTENTS 
LOAD GOOD DATA FOR COMPARISON 

MASK OUT OPL BIT 
CHAVAI, READY SHOULD BE SET 
l SKIP BRANCH U SFI FLAG SET 
! BRANCH IF YES 
{ERROR HAND'-ER 

TRAP C$ERSOFT 
.WORD /Ol 
.UORD F.701 
.WORD EER1 
TS SET 

1RAP CU-SEU 



{BRANCH TO 



BGNSEG IF I OF 
10000$; 



{CHANGE DATA FOR LOAD DAT REGISTER 



TRAP 
{LOAD DATA REGISTER 

{LOAD WAI1 COUNTER 

{WAIT 25 US 

{DECREMENT COUNTER 

{BRANCH IF NOT /FRO 

{GET CSA CONTENTS 

{MASK OUT OPL BIT 

{COMPARE GOOD AND BAD 

{SKIP BRANCH IF SFI FLAG SET 

iBRAMCH IF YES 

{ERROR HANDLER 



C$BSEG 











TRAP 


CM R* 


J OFT 










.WORD 


/ V 












. WORD 


\ .\v 












. WORD 


EERl 




{BRANCH 


TO 


BGNSEG U l 01 


TS SET 












10001$: 









TRAP 



C$ESEG 
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N12 



SEQ 0156 



6212 
6213 
6214 
6215 
6216 
6217 
6218 
6219 
6220 
6221 
t>222 
6223 
6224 



6223 
6226 
6227 
6228 
6229 
6230 
6231 
6232 
6233 



6234 
6240 

6241 
6253 



035356 
035360 
035364 
035366 
035370 
035372 
035374 
035400 
035402 
035406 
035414 
035416 
035420 
035420 
035422 

035424 
035502 
035565 
035606 
035665 



035716 
035716 
035716 



000302 

120227 000003 

001403 

005202 

000302 

000702 

005737 002242 60$ i 

001007 

005237 004144 

023737 004146 004144 

001401 

000665 

104432 
000274 

045 123 062 

103 123 101 

050 111 107 

103 123 101 

122 105 101 



104401 



EXQV7 



TSH07 
E701: 

£702: 



SWAB 

CMPB 

BEU 

INC 

SWAB 

BR 

T ST 

6NE 

INC 

CM^ 

BEQ 

BR 

EXIT 



.NLIST 

.ASCIZ 

.ASCII 

.ASCIZ 

.ASCII 

.ASCIZ 

.LIST 

.EVEN 

EMDTST 



R2 
R2.03 

60$ 

R2 

R2 

10$ 

QVP 

EXQV7 

ITRCNT 

ITRDEF.ITRCNT 

EXQV7 

ITRAC7 

TST 



BEX 

/*S2*AINTERNAL 
/CSA CONTENTS 
/(IGNORE OPL 8 
/CSA CONTENTS 
/READY TIMEOUT 
BEX 



l SWAB HIGH AND LOW BYTE 

;ALL 4 CHANNELS EXECUTED? 

{BRANCH IF YES 

{NEXT CHANNEL NUMBER 

{SWAB LOW AND HIGH BYTE 

{PERFORM A CONV. WITH NEXT CHAN, 

{IS QUICK VERIFY PASS SELECTED? 

jIF YES EXIT TEST 

{ITERATION COUNTER ► 1 

{DEFAULT ITERATION EXECUTED 

{IF YES, EXIT TEST 

;IF NO, TEST ITERATION 

TRAP CJF.XIT 
.WORD L10040 

LOGIC TEST - ANALOGUE OUTPUT ,*N/ 
INCORRECT AFTER LOADING NEW CHANNEL /<lr><l5> 
IT)/ 
INCORRECT AFTER LOADING OAT REG./<12><15> 

WAS lbOUS/ 



L10040: 



TRAP 



C$ETST 



U 1 6 
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SEO 01S7 
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tv>>l 03b 7^0 tNDMOD 

bJh*? 



HAROWAHI It Ms MACHO Ml. '00 26 OCT H3 15}22 PAGE /O 

TEST .': INTERNAL LOGIC TfcST • ANALOGUE OUTPUT. 

. TITLE- HARDWARE 
BGNMOD 



c 1 :■ 



/ 



SEC) 0158 



to 26c 








6312 


03573) 






*313 








6514 








6315 








o3lf> 








oM-' 








6518 








t>3l l > 








ti5.V 








o521 








o322 








6323 








6 324 








t>325 








6326 








632: 








632H 








632^ 








6350 








6531 








635c 1 








6333 








6334 


055720 

055720 






6355 


0357^0 


00475/ 


011714 


6336 


035724 


002001 




633 7 


0557^6 


036570 




6338 


035750 


103002 




6339 


055732 








055732 


104432 






055/54 


001140 




6340 


055736 


005037 


004144 


6341 


035742 


013757 


004154 


6342 


035750 


005002 




* 34 5 


035752 


005737 


003716 


6344 


055756 


001402 




6345 


055 760 


000157 


056560 


6346 


055 764 


013705 


005720 


634/ 


035770 


005205 




6548 


055772 


042 705 


I 777 74 


654^ 


055776 


022757 


000005 


6350 


036004 


001002 




6351 


056006 


012705 


000001 


6 35? 


056012 


110577 


14566? 


6355 


056016 


052 77/ 


000100 


6 554 


056024 


116505 


004 1 U* 


6 355 


056050 


013701 


002236 


6351, 


056054 








056054 


104404 




6 35/ 


036036 


010504 




6555 


036040 


0*2/3/ 


001441 


6 554 


056046 


004 75/ 


016122 


6360 


036052 


103002 




636; 


56054 








056054 


1044 52 






036Qb6 


0QXO16 
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036566 



li: 

ITRA6: 
10$: 



!0$t 



003720 



145654 



30$ 



40$ 
50$ 



007200 



TfcST 8 - DIGITAL INPUT LOOPBACK WITH SELECTABLE DATA PATTERN PAIR 

DATA TRANSrERS ARE MADE BETWEEN THE MODULE UNDER TEST (IN THIS 
TEST A DIGITAL INPUT) AND THfc MODULE SPECIFIED AS THE "OTHER" IN 
THE HARDWARE QUESTIONS (IN THIS TEST A DIGITAL OUTPUT). IF LOW 
LEVEL IS NOT SELECTED, ONE HUNORED CYCLES ARE PERFORMED USING 
THE DATA PAIR AND DEBOUNCE PERIOD SPECIFIED IN THE SOFTWARE 
ANO HARDWARE QUESTIONS. A DEBOUNCE PERIOD OF 10 MILLISECONDS 15 
THfcN USED TO CHECK THAT THE DAT REGISTER DOES NOT CHANGE IN THE 
FIRST 2,5 MILLISECONDS, 



IF LOU LEVEL IS SELECTED* ONLY 4 CYCLES 
DEBOUNCE FUNCTION IS NOT CHECKED, 



ARE PERFORMED AND THE 



BY DEFAULT, THE OATA PAIR IS ALL ^EROS AND ALL ONES, BUT ANi 

SELECTED. IF THE TWO PATTERNS ARE IDENTICAL 



PATTERN 
A FIXED 



PAIR CAN BE 
OUTPUT WIH 



RE SU T 



BGNT5T 8 

CALL 

.WORD 

TSH08 

BCC 

EXIT 



SELECT 
2001 

1» 

1ST 



CLR 
MOV 
CLR 
TST 

BEQ 

JMP 

MOV 

INC 

HIC 

CMP 

BNE 

MOV 

MOVE! 

HIS 

MOVH 

MOV 

BGNSE G 

MOV 
MOV 
CAt I 
BCC 

txn 



ITRCNT 

CiClF.SAVB 

H? 

LOWt VI 

201 

L.LPArt 

DB0UNC.R5 

R5 

01 7///4.H5 

3.OBOUNC 
50$ 

01 ,R5 
WS.ijMOO 
aiOO.oIMOL) 
DBIAfl(R5)»R3 
PATl.Rl 



R5,R4 

0801 . .ERRNUR 

WRITE 

60$ 

1ST 



T8; : 
CALL SELECT ROUTINE 
GIVE. TfcST PARAMETER 
GIVE TEST HEADER ADDRESS 
IF CARRY IS CLEARED BRANCH 
IF CARRY IS SET, EXIT Tt IT 

TRAP CIEXIT 

♦ WORD L 10041 

clear iteration counter 
load cycle counter 
flag tqr pattern choice 

IS LOW LEVEL SfcLEC. IN P TABLE > 

BRANCH IF NO 

JUMP TO LOU LEVEL PART 

GET DEBOWCE FROM P TABLE 

CREATE DEBOUNCE. VALUE FOR MOO 

ONLY BITS 1 AND 2 ARE USED 

ALL OEBOLMCE PERIODS SELECTED ? 

BRANCH IF NO 

GET FIRST DEBOUNCE 

LOAD INPUT DEBOUNCE INTO MOD REGISTER 

SET MODUE LID BIT AGAIN 

GET DEBOUNCF. WAM VALUE. FROM TABU 

GET FIRST PA1TERN FROM P TABLE 



TRAP 
LOAD WAIT COUNTER 
ERROR NUMBER FOR WRITE SUBROU. 
CAl.t WRITE ROUTINE 
BRANCH If NO ADDR. ERROR ► OUNO 
LX1T TEST IF ADDRESSING ERROR 

TRAP 

»WURD 



CSBStG 



C$* VI! 
L 1004 1 



1)1 i 
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SEU 0159 



6362 
6363 

6364 
6365 
6366 
6 367 
6368 
6369 
6370 
6371 
n372 
6373 
6374 



6375 



6376 

637 7 
6378 
6379 
6380 
6381 
6382 
6383 
6384 
6385 
6386 

638 7 
6388 
6 589 
6390 
6391 

6392 
6393 
6394 
6395 
63*6 
6397 



6398 
6 399 
6400 
64CI 
640? 
640 5 
6404 
640V 
6406 
6407 



036060 
056064 
056072 
03607*) 
036100 
036104 
036106 
036110 
036116 
036122 
036126 
056130 
036134 
036134 
036136 
056140 
056142 
036144 
036144 
036144 
036146 
056150 
056152 
036154 
056160 
036162 
036170 
036172 
036174 
036200 
056202 
056206 



036210 
036210 
056212 
056214 
056220 
036226 
056232 
056234 
036234 
036256 
036240 
036244 
056246 
056250 
056256 
036262 
056266 
056274 
036500 
056 302 
03*. 50^ 
056504 



065 704 

032777 

001002 
063704 
004737 
005304 
001374 
017737 
020137 
004 737 
001406 
010137 

104457 
001442 
036665 
007400 



104405 
005702 
001004 
005202 
013701 
000725 
02273/ 
001004 
005205 
022705 
001304 
005337 
001260 



104404 
005001 

012 704 
012737 
004737 
1Q3002 

104452 
000656 
004 757 
005304 

0013 74 
0527 7 7 
012701 
012704 
012 75/ 
004 737 
10 5002 

104452 
000570 



004166 
000001 

004170 
011514 



145566 

004064 
012146 

004062 



002240 
000003 

000004 
036566 



000062 
001445 
016122 



011514 



000005 
17 7 7 7/ 

000004 
001444 
016122 



145630 



60M 



705: 



004064 



805: 



ADD 
BIT 

BNE 

AOD 

JSR 

DEC 

BNE 

MOV 

CMP 

CALL 

BEQ 

MOV 

ERRSOET 



ENDSEG 



0UT0E1.R4 

01.8OTHMOD 

/05 

0UTDE2.R4 

PCWT500 

R4 

705 

BOAT, BAD 

Rl.BAD 

INSERT 

805 

Rl.GOOD 

802,E802,EER2 



lADD OPTO OUTPUT DEBOUNCE 

lIS DEBOUNCE OK OUTPUT 500 US ? 

j BRANCH IE YES 

j IE NO ADD RLEAY DEBOUNCE 

I WAIT 500 US 

{DECREMENT DEBOUNCE WAIT COUNTER 

l BRANCH IE COUNTER IS NOT 7ER0 

tREAD DIGITAL INPUT PATTERN 

iCMP READ AND LOADED DATA 

j SKIP BRANCH IE 'SKI' IS SET 

j BRANCH IE EQUAL 

iGET GOOD PATTfcRN 

j ERROR HANDLER 



TRAP 


C »F ROOF T 


.WORD 


802 


.WORD 


E802 


.WORD 


EF.R2 



003720 905: 



100 5: 



TST 


R2 


BNE 


90 5 


INC 


R2 


MOV 


PAT2.R1 


BR 


505 


CMP 


O3.D80UNC 


BNE 


1005 


INC 


R5 


CMP 


04, R5 


BNE 


505 


DEC 


SAV8 


BNE 


105 



lIS 



100005: 

TRAP 
THE 2ND PATTERN USED 
iBRANCH IF YES 

I INC FLAG TO SHOW 2ND PATTERN 
tGET SECOND PATTERN FROM P TABLE 
j BRANCH TO OUTPUT LOOP 
j ALL DEBOUNCE SELECTED? 
iBRANCH IF NO 

jPOINT TO NEXT DEBOUNCE VALUE: 
j ALL DEBOLNCE PERIODS EXECUTED 
j BRANCH IF NO 
jDECREMENT CYCLE COUNTER 
j BRANCH IF NO ZERO 



C5ESEG 



jNOW WE Wl. L TEST THAT THE DEBOUNCE TIMb IS NOT FINISHED TOO FAST 



PSUE8: BGNSEG 



00 7200 



105: 



145422 
007200 



Cl.R 


Rl 


MOV 


050. ,R4 


MOV 


0805 (< ERRNBR 


JSR 


PC. WRITE 


BCC 


105 


EXIT 


TST 


JSR 


PC.WT500 


oe.c 


R4 


BNE 


105 


BIS 


3,0*100 


MOV 


017/7//, Rl 


MOV 


04, R4 


MUV 


0804, .IRRNBR 


JSR 


PC, WRITE 


HCC 


20 5 


EXIT 


rsT 



TRAP 
j GET VALUE FOR WRITE ROUTINE 
jWAIT COUNTER FOR CLEAR DAT REG 
jLOAD ERROR NUMBER 
{CLEAR OUTPUT DAT REGISTER 
jBRANCH IF NO AODR . ERROR EOIHD 
lEXIT TEST IF ADDRESSING ERROR 

TRAP 
,WORD 



C5BSEG 



C SEA IT 
L 10041 



LOAD INPUT 

LOAD VALUE. 

LOAD 12MS) 

LOAD ERROR 

SEND DATA 
BRANCH II 

ifeXlT TEST 



DEBOUNCE 0^ 10 
FOR OUTPUT DAT 
UAIT COUNTER 
NUMBER 



MS 
REG 



NO ADDR. ERROR ^ CK"Nl) 
IF ADDRESSING ERROR 

TRAP 

.WORD 



T f 



CM \i 

L 10041 
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El. 3 



SEQ 0160 



6408 
6409 
6410 
6411 
641c? 
t>413 
6414 
6415 
6416 



6417 



6418 
6419 
6420 
6421 
6422 
6423 
6424 
6425 
6426 
6427 
6428 
6429 
6430 

6431 
6432 
6433 



036306 
036312 

036314 
036316 
036324 
036330 
036334 
036336 
036342 
036342 
036344 
036346 
036350 
036352 
036352 
036352 
036354 



036360 
036366 
036574 
036402 
03-J410 
036412 
036416 
036422 
036430 
0364 30 
036432 
036436 
036440 
036440 
036442 
036444 
036450 
036452 
036454 
036462 
036466 
036472 
036474 
036500 
036500 
036502 
036504 
036506 

6443 036510 
036510 
036510 

6444 036512 

6445 036514 

6446 036516 
644 7 036520 

6448 036524 

6449 036526 



64 34 
6435 
64 36 

6437 
6438 
6439 
6440 
6441 
6442 



004737 
005304 
001374 
017737 
020137 
004 737 
001006 
005037 

104457 
001445 
036764 
007400 



104405 
000137 



013737 
052777 
042777 
052777 
005002 
013701 
013704 
012737 

104404 
004 737 
103002 

104432 
000432 
004737 
005304 
001374 
017737 
020137 
004737 
001406 
010137 

10445 7 
001447 
036665 
007400 



104405 
005702 
001004 
005202 
013/01 
000734 
005337 



011514 



145360 
004064 
012146 

004062 



036534 



004156 
000002 
000001 
0OO010 

002236 
004162 
001446 



016122 



011514 



145222 
004064 
012146 

004062 



20$; 



004064 



JSR 


PC.WT500 


DEC 


R4 


BNE 


20$ 


MOV 


bJOAT.eAD 


CMP 


HI, BAD 


CALL 


INSERT 


BNE 


30$ 


Cl.R 


GOOD 



BE CHANGED 
SFI' IS SET 



30$: 



ERRSOFT 80b.E803.EER2 



ENDSEG 



l WAIT 500 US 

I . . . 

jBRANCH IF NOT FINISHED 

{READ INPUT DATA REG. 

jDATA SHOULD NOT 

l SKIP BRANCH IF 

j BRANCH IF OK 

jSET VP DATA FOR ERROR HANDLER 

j ERROR HANDLER 

TRAP 
.WORD 
.WORD 
.WORD 



10001$: 



JMP 



UVR8 



{SKIP LOW LEVEL PART 



TRAP 



C$ERSOFT 
805 
E803 
EER2 



C$ESEG 



{THE FOLLOWING CODE WILL TEST THE LOW LEVEL C IE SELECTED) OF THE INPUT MODULE 



036566 
145304 
145276 
145270 



007200 



LLPA8 

10$: 

20$: 



30$ j 



004064 



40$: 



002240 
036566 



MOV 
BIS 
BIC 
BIS 

CLR 
MOV 
MOV 
MOV 
BGNSEG 

CALL 

BCC 

EXIT 



JSR 

DEC 

BNE 

MOV 

CMP 

CALL 

BEQ 

MOV 

ERRSOFT 



CYCLLS.SAV8 
02, QMOD 
01. SHOD 
010.3M0D 
R2 

PAT1.R1 
LLWC.R4 
0806. .ERRNBR 



WRITE 

30$ 

TST 



PC.WT500 

R4 

30$ 

aOAT.OAD 

Rl.BAD 

INSERT 

40$ 

R I, GOOD 

80 7.E8O2.EER2 



50$ s 



ENDSEG 




TST 


R2 


BW 


50$ 


INC 


R2 


MOV 


PA12.R1 


BR 


20$ 


DEC 


5AV8 



LOW LEVEL CYCLE COUNTER 
5MS INPUT DEBOUNCE 



{LOAD 

{LOAD 

{ . . . 

{SWITCH INPUT MODULE TO Ll.S 

{FLAG FOR PATTERN MARKING 

{GET FIRST PATTERN 

{GET LOW LEVEL DEBOUNCE TIME 

{LOAD ERROR NUMBER 

TRAP 
{CALL WRITE ROUTINE 
{BRANCH IF NO ADDR, ERROR FOUND 
{EXIT TEST IF ADDRESSING FRROR 

TRAP 
♦ WORD 
{WAIT 500 US 
{DECREMENT WAIT COUNTER 
{BRANCH IF COUNTER IS NOT ZERO 
{READ DIGITAL INPUT PATTERN 
jCMP READ AND LOADED DATA 
{SKIP BRANCH IF 'SFI* IS SET 
{BRANCH IF EQUAL 
{GET GOOD PATTERN 
{ERROR HANDLER 

TRAP 
.WORD 
.WORD 
.WORD 



CSBSEG 



C$EXIT 
L10041- 



C$ER' 
80 ' 
EH02 
EER2 



>QF T 



{WAS THE 
{BRANCH 
{INC FLAG 



2ND PATTERN 
IF *F.S 



10002$: 

TRAP 

use n? 



CSESEG 



TO SHOW 2ND PATTERN 



{[.FT SECOND PATTERN FROM P TABLE 
{BRANCH TO OUTPUT LOOP 
lIS Cm.E COUNTER OVFR/ 



F 1 



.J 
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6450 
6451 
6452 

6453 
6454 
6455 
6456 
645? 



o458 
6459 
6460 
6461 
6462 
6463 
6464 
6465 
6466 
6467 
6468 
6469 
6470 
6471 



03653? 
036534 
036540 
03654? 
036546 
036554 
C36556 
036562 
036562 
036564 



001326 
005737 
001010 
005237 
023737 
001402 
000137 

104432 
000310 



002242 

004144 
004146 

035742 



QVR8: 



004144 



036566 000000 



EXQV8? 



5AV8; .WORD 



BNE 


10$ 


T5T 


QVP 


BNE 


EXQV8 


INC 


ITRCNT 


CMP 


ITRDEF 


BEQ 


EXQV8 


JMP 


ITRA8 


EXIT 


TST 



ITRCNT 



036570 
036665 
036764 
037015 



037074 
0370 74 
037074 



045 
114 
104 
104 



123 
117 
105 
101 



062 
120 
102 
124 



T5HD8: 

E802: 

E803: 



.NLIST 

.ASCIZ 

.ASCIZ 

.ASCII 

. ASCIZ 

.LIST 

.EVEN 

ENDTST 



SEQ 0161 



{BRANCH IF NO 

lIS QUICK VERIFf PASS SF.LECTFD? 

I IF YES, EXIT TEST 

i ITERATION COUNTER ♦ 1 

{DEFAULT ITERATION EXECUTED 

I IF YES, EXIT TEST 

j IF NO, TEST ITERATION 

jEXIT TEST 

TRAP 
.WORD 



CSf.XIT 
LI 0041 



BEX 

/*S2*ADIGITAL INPUT LOOPBACK TEST - PATTERN PAIR SELECTABLE^/ 
/LOPPED DATA IN DATA REGISTER OF DIGITAL INPUT MODULE INCORRECT/ 
/DEBOUNCE FUNCTION ERROR /< 1?><15 > 
/DATA ACCEPTED BEFORE LOADED DEBOUNCE FINISHED/ 
BEX 



104401 



L 10041 



TRAP 



CSETST 



( 4 'I J 



G 1 5 
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SEQ 0162 



64 73 
64 "4 

64 75 

64 76 
t>47? 
64^8 
64 79 

6480 
b481 
6482 
t>483 
6484 
6485 
6486 
o48^ 
6488 
b48^ 
6490 

6491 
6492 
6493 
6494 
6495 



6496 
6497 
6498 
6499 
6500 
6501 
6502 



6503 
6504 
6505 
6506 
650 7 
6508 
6509 
6510 
6511 
6512 
6513 
6514 
6515 
6516 
65 1 7 
6518 
6519 
6520 
6521 
6522 



037076 
03 70 76 
057076 
037102 
037104 
037106 
037110 
037110 
037112 
037114 
037120 
037124 
037126 
037134 
057140 
057142 
037142 
037144 
037146 
037154 
037162 
0371.66 
037174 
037176 
037202 
037204 
037210 
057214 
057216 
037222 
057226 
057250 
037252 
057240 
05/244 
057250 
057252 
037256 
03 7256 
05 7260 



004737 
002002 
057616 
103002 

104432 
001102 
005037 
015705 
005002 
012757 
004 737 
103002 

104432 
001050 
052777 
142777 
012703 
032777 
001003 
063703 
000402 
063703 
013701 
010304 
010177 
004737 
005304 
001374 
017/37 
020157 
004 737 
001406 
010137 

10445 7 
001606 



011714 



buTTl. TEST 9: DIGITAL OUTPUT LOOPBACK TEST WITH SELECTABLE DATA PATTERN PAIR. 
TEST 9 - DIGITAL OUTPUT LOOPBACK TEST - SELECTABLE DATA PATTERN PAIR. 



jDATA TRANSFERS ARE MADE 
5 DIGITAL OUTPUT) AND THE 
{QUESTIONS (IN THIS TEST 
{ARE PERFORMED USING THE 
{PERIOD FOUNO IN THE MOD 
{FOR THE INPUT MODULE THE 



BETWEEN THE MODULE UNDER TEST (IN THIS TEST A 
MODULE SPECIFIED AS THE 'OTHER* IN THE HARDWARE 
A DIGITAL INPUT). SEVERAL CYCLES 
DATA PAIR FROM THE SW P-TABLE AND A DEBOUNCE 
REGISTER OF THE DIGITAL OUTPUT MODULE . 
DEBOUNCE OF (500US) IS USED. 



} BY DEFAULT, THE DATA PAIR IS ALL ZEROS AND ALL ONES, 

{BUT ANY PATTERN PAIR CAN BE SELECTED. IF THE TUO PATTERNS ARE IDENTICAL, 

{A FIXED OUTPUT WILL RESULT. 

;IF A RELAY OUTPUT MODULE IS USED, A CHECK IS ALSO MADE THAT THE 

{DAT REGISTER OF THE DIGITAL INPUT MODULE WILL NOT BE CHANGED 

{TOO FAST AFTER LOADING THE OUTPUT DATA REGISTER. 

BGNTS1 



004144 
004154 

001605 007200 
016326 



000001 144546 

000002 144540 
000001 
000001 144504 

004170 

004166 
002236 

144460 
011514 



144444 004064 

004064 

012146 

004062 



1$: 

ITRA9- 
10$ : 



20$ 



30$ 
40$ 
50$ 

60$ 



CALL 

.WORD 

TSM09 

BCC 

EXIT 



CLR 

MOV 

CLR 

MOV 

CALL 

BCC 

EXIT 



BIS 

BICB 

MOV 

BIT 

BNE 

ADD 

BR 

ADD 

MOV 

MOV 

HOV 

JSR 

DEC 

BNh 

MOV 

CMP 

CAl L 

BE a 

MOV 

ERRSOFT 



SELECT 
2002 

1$ 

TST 



ITRCNT 

CrCLE,R5 

R2 

0901, .ERRNBR 

READ 

20$ 

TST 



n.aOTHMOD 

02.3OTHMOD 

• 1.R3 

01.3M0D 

50$ 

OUT0E2.R3 

40$ 

0UTDF1,R3 

PAT1 ,R1 

R '. , «4 

H1.M0A1 

PC.WT500 

R4 

60$ 

30 AT, HAD 

Rl.RAD 

INSERT 

70$ 

R 1 , GOOD 

902.t90J.EJ R2 



T9: ; 
{CALL SELECT ROUTINE 
{GIVE TEST PARAMETER 
jGIVE TEST HEADER ADDRESS 
jIF CARRY IS CLEARED. BRANCH 
{IF CARRY IS SET, EXIT TEST 

TRAP 

.WORD 

{CLEAR ITERATION COUNTER 
{LOAD CYCLE COUNTER 
{FLAG FOR PATTERN CHOICE 
{LOAD ERROR NLfrlBER 
:TE5T OTHER MODULE ADDRESS 



C$EXIT 
L 10042 - 



{BRANCH IF 
{EXIT TEST 



NO ADDR, ERROR FOUNO 
IF ADDRESSING ERROR 
TRAP 
.WORD 

{LOAD 500 US INPUT DEBOUNCE 



C$EXIT 
L 10042- 



INPUT DEBOUNCE COUNTER 
DEBOUNCE OF OUTPUT MODULE 
SET (500 US) 
MODULE DEB 
COMMAND 
DEB. 



{LOAD 

{FIND 

{BRANCH IF RTO IS 

{ADD RELAY OUTPUT 

{BRANCH OVER NEXT 

jADO OPTP OUTPUT 



{GET FIRST PATTERN 

WAIT COUNTER VALLfc 
OUTPUT DATA REGISTER 



AVE 



{LOAD 

{WAIT 500 US 

iDECREMENT WAIT COUNTER 

{BRANCH IF COUNTER IS NOT ZbRO 

{READ LOADED DATA BACK 

{ARE THE LOADED DATA STILL THERE? 

{SKIP BRANCH IF 5F I ' IS SET 

{BRANCH IF )tS 

{SET UP DATA FOR ERROR REPORT 

jtRROR HANDLER 

TRAP CURSOFT 

. WORD ^02 



H 1. 3 
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SLQ 0163 





037262 


037714 






037264 


007400 




6523 


037266 


012737 


001607 007200 


6524 


037274 


00473? 


016326 


6525 


037300 


103002 




6526 


037302 








03 7302 


1044 32 






037304 


000710 




6527 


037306 


020137 


004064 


6528 


037312 


004737 


012146 


e>529 


037316 


001406 




6530 


037320 


010137 


004062 


6531 


037324 








037324 


104457 






037326 


001610 






037330 


040017 






037332 


007400 




6532 


037334 


005702 




6533 


037336 


001004 




6534 


037340 


005202 




6535 


037342 


013701 


002240 


6536 


037346 


000722 




6537 


037350 


005305 




6538 


037352 


001264 




6539 








6540 








6541 








6542 








6543 


037354 








037354 


104404 




6544 


037356 


032777 


000001 144314 


6545 


037364 


001076 




6546 


037366 


012777 


177777 144306 


6547 


037374 


010304 




6548 


037376 


004737 


011514 


6549 


037402 


005304 




6550 


037404 


001374 




6551 


037406 


00507? 


144270 


6552 


037412 


012704 


000002 


6553 


037416 


004737 


011522 


6554 


037422 


005304 




6555 


037424 


001374 




6556 


037426 


012737 


001611 007200 


6557 


037434 


004737 


016326 


6558 


037440 


103002 




6559 


037442 








037442 


104432 






037444 


000550 




6560 


037446 


022737 


177777 004064 


6561 


037454 


004737 


012146 


6562 


037460 


001407 




6563 


037462 


012737 


177777 0Q4062 


6564 


037470 








037470 


104457 






037472 


001612 






0374 74 


040074 






037476 


007400 





70$: 



80$: 



MOV 4903. ,ERRNBR 

CALL READ 

BCC 80$ 

EXIT TST 



CMP Rl.BAD 

CALL INSERT 

BEQ 90$ 

MOV Rl.GOOD 

ERRSOFT 904,E903,EER2 



.WORD 
.WORD 
j LOAD ERROR NUMBER 
{READ DATA REG. OF INPUT MODULE 
{BRANCH IF NO ADDR . ERROR FOUND 
{EXIT TEST IF ADDRESSING ERROR 

TRAP 
.WORD 
j CMP READ AND LOADED DATA 
{SKIP BRANCH IF '$FI' is SET 
{BRANCH IF EQUAL 
{GET GOOD PATTERN 
{ERROR HANDLER 



E90^ 
EER2 



C $ F X I T 
L 10042 - 



90$: 



100$ 



TST 


R2 


BNE 


100$ 


INC 


R2 


MOV 


PAT2.R1 


BR 


50$ 


DEC 


R5 


BNE 


10$ 



TRAP 


C$ERSOFT 


.WORD 


904 


.WORD 


E903 


.WORD 


EER2 


USED? 





{IS THE 2ND PATTERN 

{BRANCH IF YES 

{INC FLAG TO SHOW 2ND PATTERN 

{GET SECOND PATTERN FROM P TABLE 

{BRANCH TO OUTPUT LOOP 

{ALL CYCLES PERFORMED? 

{BRANCH IF NO 



{NOW WE WILL TEST THAT THF OUTPUT DEBOUNCE TIME IS NOT FINISHED TOO FAST 
{ONLY IF WE HAVE A RELAY OUTPUT (5 MS DEBOUNCE). 



BGNSEG 



110$ 



120$ 



130$ 



BIT 


Gl.SMOD 


BNE 


170$ 


MOV 


4177777, 3DAT 


MOV 


R3.R4 


JSR 


PC.WT500 


DEC 


R4 


BNE 


110$ 


CLR 


aDAT 


MOV 


0?, R4 


JSR 


PC.WT25 


DEC 


R4 


UNF. 


120$ 


MOV 


0905. .ERRNBR 


CALL 


READ 


BCC 


130$ 


EXIT 


TST 


CMP 


01 /////.BAD 


CALL 


INSERT 


BEQ 


140$ 


MOV 


0177/7/. GOOD 


ERRSOFT 


906,E904 I EER2 



TRAP C$BSEG 
{IS THE DEBOUNCE OF OUTPUT 500 US 
{SKIP THE FOLLOWING PART IF YES 
{LOAD OUTPUT MODULE DAT REGISTER 
{GET TN AND OUTPUT DEBOUNCE 
{INPUT DAT REGISTER WILL ALSO 
;BE LOADED 

1 . . . 

{CLEAR OUTPUT DATA REGISTER 
{LOAD WAIT COUNTER 
{WAIT 25 US 
{ . . . 

{BRANCH IF NOT FINISHED 
{ERROR NUMBER FOR READ ROUT, 
{READ LOOPED DATA 
{BRANCH IF NO ADDR. ERROR EOUND 
{EXIT TEST IF ADDRESSING ERROR 

TRAP 
.WORD 
REG OF INPUT SHOULD NOT 
BRANCH IF 'SET* IS SET 



{DATA 
iSKIP 



C$EX!T 

1.10042- 
CHANGE 



IF YES 



{BRANCH 

{SET UP DATA FOR 

{ERROR HANDLER 



ERROR HANDLER 

TRAP C5!R l 

.WORD ^Oi-. 

.WORD E^04 

.WORD EER2 



.OFT 



1 1 3 



113 
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6565 

6566 

6567 
6568 
6569 
6570 
6571 
6572 
6573 



6574 
6575 
6576 
6577 
6578 



6579 



6580 
6581 
6582 

6583 
6584 
6585 
6586 



6587 
6588 
6589 
6590 
6591 
6592 
6593 
6594 
6595 
6596 
659 7 
6598 
6599 



037500 
037500 
03750? 
037504 
037510 
037512 
037514 
037522 
037526 
037530 
037530 
037532 
037534 
037540 
037544 
037546 
037552 
037552 
037554 
037556 
037560 
037562 
037562 
037562 
037564 
037570 
037572 
037576 
037604 
037606 
037612 
037612 
037614 



037616 
037 714 
037/7/ 
040017 
040074 
040125 



040214 

040214 
040214 



104406 
010304 
004737 
005304 

001374 
012737 
004737 
103002 

104432 
000462 
005737 
004737 
001406 
005037 

104457 
001614 
040017 
007400 



104405 

005737 
001010 
005237 
023737 



045 

104 
101 
122 
104 
104 



011514 



001613 
016326 



004064 
012146 

004062 



000137 037120 

104432 
000400 



123 
101 
106 
105 
105 
101 



140$: 



150$: 



007200 



160$: 



002242 

004144 

004146 004144 



EXQV9 



062 
124 
124 
103 
102 
124 



TSHD9 
E902: 

E903: 
E904: 



CKLOOP 



MOV 


R3.R4 


JSR 


PC.WT500 


DEC 


R4 


BNE 


150$ 


MOV 


090 7. .ERRNBR 


CALL 


READ 


BCC 


160$ 


EXIT 


TST 


TST 


BAD 


CALL 


INSERT 


BEQ 


170$ 


CLR 


GOOD 


ERRSOFT 


906.E903.EER2 



170$: ENDSEG 



TST 


QVP 


BNE 


EXQV9 


INC 


ITRCNT 


CMP 


ITRDEF 


BEQ 


EXQV9 


J MP 


ITRA9 


EXIT 


TST 



ITRCNT 



SEQ 0164 



i 

TRAP 
i LOAD WAIT COUNTER 
j WAIT FOR 500 05 

I . . . 

{BRANCH IF NOT FINISHED 
{LOAD ERROR NUMBER 
{READ DATA REG. OF INPUT MODULE 
jBRANCH IF ►;■' ADDR. ERROR FOUND 
j EXIT TEST IF ADDRESSING ERROR 

TRAP 
.WORD 
}0ur* r .NPUT DATA SHOULD BE EQUAL 



C$CLP1 



C$EXIT 
L 10042 - 



{SKIP BRANCH IF 'SFI' I' 
{BRANCH IF EQUAL (ZERO) 
s GET GOOD PATTERN 
jERROR HANDLER 



SET 



TRAP 


C5F.RS0FT 


.WORD 


908 


.WORD 


E903 


.WORD 


EER2 


10000$: 




TRAP 


C$ESEG 


j IS GUICK VERIFY PASS SELECTED? 




;If YES, EXIT TEST 




{ITERATION COUNTER • 1 




{DEFAULT ITERATION EXECUTED 




{IF YES. EXIT TEST 




{IF NO. TEST ITERATION 




{EXIT TEST 




TRAP 


CSEXIT 


.WORD 


L10042-. 



.NLIST 

.ASCI2 

.ASCII 

.ASCI? 

.ASCI? 

.ASCII 

.ASCIZ 

.LIST 

.EVEN 

ENDTST 



BEX 

/#S2*ADIGITAL OUTPUT LOOPBACK TEST PATTERN PAIR SEl ECTABl.E*N/ 

/DATA REGISTER OF DIGITAL OUTPUT MODULE INCORRECT /<12><1S> 

/AFTER READ BACK/ 

/RECEIVED DATA INCORRECT - CHECK OUTPUT LOGIC/ 

/DEBOUNCE TIME INCORRECT A 12>» 15 > 

/DATA ACCEPTED TOO FAST (LOADED DEBOUNCE NOT FINISHED)/ 

BEX 



104401 



L 10042 



TRAP 



C5ETST 



J 1 5 
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SEQ 0165 



6601 








660 L 5 








6603 








6604 








660?» 








6606 








6607 








6608 








660^ 








6610 








obll 








661? 








661? 








6614 








6615 


040216 
040216 






6616 


040216 


004737 


011714 


6617 


040222 


002001 




6618 


040224 


0406/6 




6619 


040226 


103002 




6620 


040230 








040230 


104432 






040232 


000642 




6621 


040234 


005037 


004144 


6622 


040240 


013702 


004160 


6623 


040244 


005737 


003716 


6624 


040250 


001402 




6625 


040252 


000137 


040504 


6626 


040256 


013705 


003720 


6627 


040262 


005205 




6628 


040264 


042705 


177774 


6629 


0402/0 


022737 


000003 


6630 


040276 


001002 




6631 


040300 


012705 


000001 


6632 


040304 


110577 


143370 


6633 


040310 


052777 


000100 


6634 


040316 


116503 


004172 


6635 


040322 








040322 


104404 




6636 


040324 


013/01 


016574 


663 7 


040330 


010304 




6638 


040332 


012737 


001751 


6639 


040340 


004 75/ 


016122 


6640 


040344 


103002 




6641 


040346 








040346 


1044 32 






040350 


000524 




6642 


040352 


063704 


004166 


6643 


040356 


03277 7 


000001 


6644 


040364 


001002 




bh4 5 


040366 


063/04 


0041/0 


6646 


040372 


004 73 7 


011514 


664 / 


0403/6 


005304 




6648 


040400 


0013/4 




6649 


040402 


01/737 


14 32/4 


6650 


040410 


02013/ 


004064 


6651 


040414 


004 737 


012146 



003720 



143362 



SBTTL TEST 10:DIGITAL INPUT LOOPBACK TEST RANDOM PATTERN 

TEST 10 - DIGITAL LOOPBACK TEST WITH RANDOM PATTERN AND RANDOM OR 
SELECTABLE DEBOUNCE PERIOD. 

THIS TEST CHECKS THE DATA TRANSFER BETUEEN INPUT AND OUTPUT 
MODULES. THE OUTPUT MODULE IS THAT SPECIFIED AS THE "OTHER" IN 
THE HARDWARE QUESTIONS. SEVERAL CYCLES ARE PERFORMED USING DATA 
GENERATED BY A RANDOM PATTERN GENERATOR WITHIN THE PROGRAM, 

IF LOU LEVEL TESTING WAS NOT SELECTED IN THE HARDWARE QUESTIONS, 
THE SELECTED DEBOUNCE PERIOD IS USED. IF "ALL" WAS SPECIFIED, 
THE PERIOD IS SELECTED AT RANDOM FROM THE 3 ALLOWED VALUES. 

BGNTST 

T10: : 
CALL SELECT ROUTINE 
GIVE TEST PARAMETER 
GIVE TEST HEADER ADDRESS 
IF CARRY IS CLEARED, BRANCH 
»IF CPRRY IS SET, EXIT TEST 

trap CHxrr 

.WP9D 1.10043 
CLEAR ITERATION COUNTER 
LOAD CYCLE COUNTER 
IS LOW LEVEL SELEC. IN P-TABLE? 
BRANCH IF NO 
JUMP 10 LOW LEVEL PART 
GET DEBOUNCE FROM P TABLE 
CREATE DEBOUNCE VALUE FOR MOD 
WE ONL> USE BITS 1 AND 2 
AlL DENOUNCE 9' HODS SELECTED ? 
BRANCH IF NO 
GE1 FIRST DEBJUNCE 
LOAD DEBOUNCE INTO MOD REGISTER 
SWITCH ON THE MODULE LED AGAIN 
l GET WAIT VALUE FROM TABLE 



007200 



143336 



004064 





CALL 


SELECT 




.WORD 


2001 




TSHD10 






BCC 


1$ 




EXIT 


TST 


1$: 


CLR 


ITRCNT 


ITRA10; 


MOV 


CYCRAD.R2 




TST 


LOULVL 




BEQ 


10$ 




JMP 


LLPA10 


10$: 


MOV 


DB0UNC.R5 




INC 


R5 




BIC 


0177774, R5 




CMP 


03.DB0UNC 




BNE 


30$ 


20$: 


MOV 


01, R5 


30$: 


MOVB 


R5,3M0D 




BIS 


0100, 3M0D 




MOVB 


DBTA8(R5),R3 


40$: 


BGNSEG 






MOV 


RB.R1 


50$: 


MOV 


R3,R4 




MOV 


01001. .b.RRNBR 




JSR 


PC, WRITE 




BCC 


60$ 




EXIT 


TST 


60$: 


ADD 


0UTDF1.R4 




BIT 


Ol.UOTHMOD 




BNE 


70$ 




ADD 


0UTDE2.R4 


70S: 


JSR 


PC.UT500 




DeC 


R4 




BNE 


70$ 




MOV 


bJDAT.BAD 




CMP 


RI.E1AD 




CALL 


INSERT 



TRAP 
(GET FIRST RANDOM PATTERN 
5 5AVE WAIT COUNTER VALUE 
{LOAD ERROR NUMBER FOR SUBROU. 
jCALl WRITE ROUTINE 
{BRANCH IF NO AODR . ERROR FOUND 
{EXIT TEST IF ADDRESSING ERROR 

TRAP 
.WORD 
{ADD OPTO OUTPUT DEBOUNCE 
j IS DEBOUNCE 0^ OUTPUT 500 US ? 
{BRANCH IE YES 
j IF NO ADD RELAY DEBOUNCE 
{WAIT 500 US 
{DECREMENT WAIT COUNTER 
{BRANCH IE COUNT* R IS NOT ZERO 
jREAO DIGITAL INPUT PA ! I [ HN 
{CMP RFAD AND LOADED DM A 
I SKIP BRANCH IF 'SFl' IS SE * 



C$B5tG 



CiExlT 
1.1004 3 
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!< 1 3 



SEU OX&6 



6652 
6653 
6654 



6655 



o656 
6657 
6658 
6659 
6660 
6661 
6663 
6663 
6664 
6665 
6666 
6667 
6668 
6669 
66 70 
6671 
66/,? 
6673 
6674 
66 7 5 
6676 

66 7 7 
66 76 
66/9 
6680 
6b 8! 
668? 



6683 

6684 
6685 
6686 
6b8 / 
6688 
b689 
6690 
6691 



6692 

669'. 
6694 



040420 
040422 
040426 
040426 
040430 
040432 
04 0434 
040436 
040436 
040436 
040440 
040444 
040452 
040454 
040456 
040462 
040464 
040466 
0404 70 
0404 74 
0404/6 
040500 



040504 
040512 
040520 
040526 
040532 
040532 
040534 
040540 
040544 
040552 
040556 
040560 
040560 
040562 
040564 
040570 
040572 
040574 
040602 
040606 
040612 
040614 
040620 
040620 
04 0622 
040624 
04 0626 
040630 
040*. SO 
04O'»V 
040636 



001406 
010137 

104457 
001752 
040762 
007400 



104405 
004 737 
0227"', V 
001010 
005205 
022705 
001310 
005302 
001304 
00013 7 
005302 
001311 
000137 



05277/ 
042777 
0527 7 7 
013702 

104404 
013/01 
013704 
012737 
004 737 
103002 

104432 
000312 
004/3/ 
005304 
001374 
01773/ 
02013/ 
004 73 7 
001406 
01013/ 

10445/ 
001/54 

040/6,! 
007400 

1044 06 
004 / 3 / 
005302 



004062 



016534 
000003 



000004 

040644 
040644 



000002 
000001 
000010 
004156 



016574 
004162 
001753 
016122 



011514 



14 31.02 
004064 
01214b 

004062 



DEQ 80$ 
MOV Rl.GOOD 
ERRSOFT 1002,E1002,EER2 



j BRANCH If EQUAL 
j GET GOOD PATTERN 
I ERROR HANDLER 



80$ 



003720 



90$ 



ENDSEG 



CALL 

CMP 

BNE 

INC 

CMP 

FINE 

DEC 

BNE 

JMP 

DEC 

BNE 

JMP 



TRAP 


C$ERSOFT 


.WORD 


1002 


,WORD 


E1002 


.WORD 


EER2 



10000$ 



RANDOM 

43.DB0UNC 

90$ 

R5 

#4>R5 

30$ 

R2 

20$ 

UVR10 

R2 

40$ 

QVR10 



TRAP 



GENERATE NEXT PATTERN 

ALL DEBOUNCE REQUESTED ? 

BRANCH If NO 

NEXT DEBOUNCE 

ALL DEBOUNCE PERIODS EXECUTED? 

BRANCH IE NO 

ALL CYCLES PERFORMED ? 

BRANCH IF NO 

SKIP LOW LEVEL PART 

ALL CYCLES PERFORMED ? 

BRANCH IF NO 

SKIP LOW LEVEL PARI 



CSbSEG 



j THIS PART WILL TEST THAT 
{PATTERN. THE DEBOUNCE OF 



THL 
THE 



I OU L EVEl SELECT WILI 
DIGITAL INPUT MODULE 



WORK UITH RANDOM 
IS FIXED AT 5 MS 



14 3166 
143160 
143152 



LLPA10; 



10$! 



007200 



20$} 



004064 



50$ j 



016534 



BIS 
BIC 
BIS 
MOV 
BGNSEG 

MOV 
MOV 
MOV 
J5R 
BCC 
EXIT 



JSR 
DEC 
BNE 
MOV 
CMP 

Call 
beq 

MOV 
ERRSOFT 



CKt OOP 

CAl L 
DEC 



C2.&M0D 
Ol.&MOD 
C10.3MOD 
CYCLLS>R2 



RB.R1 

LLWC.R4 
G1003, .ERRNBR 
PC. WRITE 

20$ 
TST 



PC.WT500 
R4 

20$ 

aoAr.HAD 

Rl .HAD 

IN5ER1 

«$ 

R1.(>00D 

1004, E 1002, EtRa 



(LOAD A DEBOUNCE OF ' 
{CLEAR DEBOUNCE OF 5 
{SWITCH INPUT MODULE 
{LOAD CYCLE COUNTER 



US 

TO 



LL 



C$BSEG 



TRAP 
{LOAD DATA 
{LOAD L.LS WAIT COUNTER 

{LOAD ERROR NUMBER 

{SEND DATA AND ADD OUTPUT DLBOU. 

{BRANCH IF NO ADDR . ERROR FOUND 

{EXIT TEST IF ADDRESSING ERROR 

TRAP CSt-AlI 

.WORD L10043 

{WATT 500 US 



{BRANCH IF 
{READ INPU 
{DATA SHOULD NOT 
{SKIP BRANCH IF 
{BRANCH IF OK 
t St T UP DATA F OH 
{ERROR HANDLER 



NOT FINISHED 
DA FA 



RANDOM 
R2 



iCRtAM NEXT PATTERN 
llS a CLE COUNTER MIRi 



BE CHANGED 
SFI* IS SIT 

ERROR HANOI EH 

TRAP 
.WORD 

.WORD 
.WORD 

TRAP 



L$t RSOt- T 

t 1002 
H'R2 

C$CLP1 



L 13 
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t>6 l »5 
6696 



66V/ 
t>698 
t»699 
6/00 
6/01 
6/0? 
t>703 



b/04 

6/06 
6 70/ 
6*08 
6/09 
6/10 
6/11 

b/13 



040640 
040642 
04064? 
04064? 
040644 
0406*50 
040652 
040656 
040664 
040666 
04067? 
04067? 
040674 



040676 
040/62 
041052 



04 10/4 
0410/4 

0410/4 



001335 



104405 
005 737 
001010 
00523/ 
023737 
001402 
000137 

10443? 
000200 



045 
104 
114 



002242 

004144 
004146 

040240 



004144 





BNE 


10$ 




ENDSF.G 




UVR10: 


T5T 


UVP 




BNE 


EXQV10 




INC 


ITRCNT 




CMP 


ITRDEK 




BEQ 


EXQV10 




JMP 


ITRA10 


EXQV10: 


EXIT 


TST 



123 
111 
117 



06? 
107 
101 



TSHDlQ: 
E1002; 



.NL.isr 

.ASCIZ 

.ASCII 

.ASCI/ 

.LIST 

.EVEN 

ENDTST 



ITRCNT 



SEQ 0167 



I BRANCH IF NO 

10001*: 

TRAP CSESEG 

lIS QUICK VERIFY PASS SELECTED? 

I IF YES, EXIT TEST 

{ITERATION COUNTER ♦ 1 

{DEFAULT ITERATION EXECUTED 

j IF YES, EXIT TEST 

; IF NO, TEST ITERATION 

lEXIT TEST 

TRAP CSEXIT 
.WORD L10043 



HEX 

/*S2*ADIGITAL INPUT LOOPBACK TEST - RANDOM PATTERN*N/ 

/DIGITAL INPUI DATA REGISTER INCORRECT /<12><15> 

/LOADED AND READ DATA NOT THE SAME/ 

BEX 



104401 



L 10043: 



TRAP 



CSETST 



M13 
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SEU 0106 



6715 
6716 

6717 
6, 18 
6 719 
6/00 

6 7^1 

6703 
6 704 
o/05 
6 7^6 
6 707 

o/oa 

6709 
6730 
6731 

6 732 



6733 
6734 

6735 
6736 
673/ 
6738 



6 734 
6740 
6 741 
6 740 
674 3 
6/44 
6/45 
6/46 
674 7 
6 748 

6749 
6750 
(. 751 
6/50 
6/S3 
6754 
6/55 
6/56 
6757 
^/5B 
6 759 



6760 



041076 

0410/6 

041076 

041100 

041104 

041106 

041110 

041110 

041110 

041114 

041100 

041104 

041130 

041136 

041140 

041140 

041140 

041144 

041150 

041160 

041164 

041170 

04 1 1 74 

041000 

041000 

041006 

04101c! 

04 1010 

041014 

041016 

041000 

041006 

041030 

041030 

041040 

041c?44 

041050 

041050 

041056 

041056 

041060 

04106,' 

041064 

041066 

041266 



004 73 7 
000000 
041400 
103000 

1044 30 
000560 
005037 
013700 
010737 
004737 
103000 

104430 
000530 
150777 
04 07 7/ 
010703 
030777 
001003 
063703 
000400 
063703 
013701 

104404 
010304 
010177 
004 73 7 
005304 
001374 
017737 
00013 7 
00*4/3 7 
001406 
010137 

10445 7 
000116 

041465 
00/400 

104406 



011714 
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TEST 11 - DIGITAL OUTPUT LOOPBACK TEST WITH RANDOM PATTERN 

THIS TEST CHECKS THE DATA OUTPUT LINES OF DIGITAL OUTPUT MODULES 

BY READING THE OUTPUT DATA WITH AN INPUT MODULE. THE INPUT MODULE IS THAT 
SPECIFIED AS THE 'OTHER' IN THE HARDWARE QUESTIONS. 500 CYCLES ARE 
PERFORMED USING DATA GENERATED BY A RANDOM PATTERN GENERATOR WITHIN THE 
PROGRAM. THE TIMEOUT PERIOD IS BASED ON THE DEBOUNCE PERIOD FOUND IN THE 
MOD REGISTER OF THE DIGITAL OUTPUT MODULE. 
THE DIGITAL INPUT MODULE IS ALWAYS LOADED WITH A DEBOUNCE. OF 500 US. 

A + *A + + +a + * ♦.* + + **++* + *** + + + + * + * + ** + +* + + ** + *** + + * + + *** + + * + + + + + + + + +*+ + + + ** + + + 

BGNTST 



004144 

004160 

000115 007000 

016306 



000001 140550 

000000 140540 
000001 

000001 140506 



1$; 
ITRA11 



10$ 



004170 

004166 
016574 



140460 
011514 



140444 004064 

004064 

010146 

004060 



00$ 
30 J 



40$ 



.0$ 



60$ 



CALL 

.WORD 

T5HD11 

BCC 

EXIT 



Cl.R 

MOV 

MOV 

CALL 

BCC 

EXIT 



BISB 

HlC 

MOV 

BIT 

BNF 

ADD 

BR 

ADD 

MOV 

BGNSEG 

MOV 

MOV 

JSR 

Dt C 

BNF 

MUV 

CMP 

C/UL 

BEQ 

MOV 

t RRSOF 



CKLOOP 



SELECT 

0000 

1$ 

TST 



ITRCNT 

CYCRAD.RO 

rtUOl. .ERRNBR 

READ 

10$ 

TST 



Ol.UOTHMOD 
tfO.aOTHMOO 
«1,R3 

ot.arioi) 

00$ 

0UTDE0.R3 

30$ 

0UTDE1.R3 

RB.R1 



R3.R4 

Rl.oJUAl 

PC.WT500 

R4 

50$ 

UOAl .HAD 

Rl.BAD 

INSERT 

60$ 

Rl.GUOD 

1100,EUOO,EERO 



r 1 1 : : 
CALL SELECT ROUTINE 
GIVE TEST PARAMETER 
GIVE TEST HEADER ADDRESS 
IF CARRY IS CI EARED. BRANCH 
IF CARRY IS SET. EXIT TEST 

TRAP C5EXIT 
.UORD L 10044- 
CLEAR ITERATION COUNTER 
LOAD CYCLE COUNTED 
LOAD ERROR NUMBER 

TEST OTHER MODULE ADDRESS (INPUT) 
BRANCH IF NO ADDR . ERROR KOI JD 
EXIT TEST IF ADDRESSING ERHuR 



j SET 500 US DEBOUNCE IN 
; CLEAR 5 MS DEBOUNCE IN 
;l.OAD WAIT COUNTER WITH 
{FIND DEBOUNCE OF OUTPUT 



TRAP 
.WORD 
INPUT 
INPUT 
INPUT 
MUDUI. 



CSEXIT 

1.10044- 



MOD 

DEB. 

E 



jRRANCH IF 
j ADD RE I AY 



RTO IS 
OUTPUT 



SET (500 US) 

MODULE DEB. 



j ADD DEBOUNCE OF OP TO OUTPUT MODULE 
(GET FIRST RANDOM PATTERN 



TRAP 
SAVE WAIT COUNTER VALUE 
LOAD OUTPUT DATA REGISTER 
UAIT 500 US 

DECREMENT WAIT COUNTER 
{BRANCH IF COUNTER IS NOT ZERO 
jREAD LOADED DATA BACK 
{LOADED DATA STILL THERE? 
{SKIP BRANCH IE 'SKI' IS SET 
{BRANCH IF YES 

{SET UP DATA > OR ERROR REPORT 
{ERROR HANDLER 

TRAP 
.WORE) 
. WORD 
.WORD 

TRAP 



COBSEG 



C$ER 
1100 
I 1100 

b ERO 



C$Cl. PI 



iOF T 



HIS 
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6761 
676.? 

6765 
6764 



6 765 
6766 
6767 
6 768 
n769 



6770 



6771 
67 72 
6 773 
67 74 
6775 
6/76 
6777 
6778 
67 79 
6780 



6781 
6782 
6783 
6784 
6785 
6786 
6787 
6788 
6789 
6790 



041270 
041276 
041302 
041304 
041304 
041306 
041310 
041314 
041320 
041322 
041326 
041326 
041330 
041332 
041334 
041336 
041336 
041336 
041340 
041344 
04.1346 
041350 
041354 
04135". 
041362 
041370 
041372 
04 1374 
041374 
041376 



041400 
041465 
041550 
041603 



041672 
041672 
041672 



012737 

004737 
103002 

104432 
000364 
020137 
004 737 
001406 
010137 

10445/ 
002120 
041603 
007400 



104405 
004737 
005302 
001317 
005737 
001007 
00527'' 
023737 
001401 
000652 

104432 
000274 



045 
104 
104 
114 



00211/ 
016326 



004064 
012146 

004062 



016534 



002242 



123 
101 
101 
117 



007200 



70S: 



80$: 



004144 

004146 004144 



062 
124 
124 
101 



EXQV11: 



T5HD1 1: 
El 102: 



MUV 


VU103. .ERRNBR 


CALL 


READ 


OCC 


70$ 


EXIT 


TST 


CMP 


Rl ,BAD 


CALL 


INSERT 


BEQ 


80$ 


MOV 


Rl.GOOO 


ERRSOFT 


1104,E1103,EER2 



ENDSEG 



CALL 

DEC 

BNE 

TST 

BNE 

INC 

CMP 

BEQ 

[JH 

EXIT 



.NLlSr 
: .ASCIZ 
.ASCII 
.ASCIZ 
.ASCIZ 
.LIST 
.EVEN 

ENDTST 



RANDOM 

R2 

30$ 

QVP 

EXQVli 

ITRCNT 

ITRDF.F, ITRCNT 

EXQV11 

ITRA11 

TST 



SEQ 0169 



jLOAD ERROR NUMBER 
\ READ D/0 LINES WITH DI MODULE 
j BRANCH IF NO ADDR . ERROR FOUND 
jEXIT TEST IF ADDRESSING ERROR 

TRAP 
.WORD 
CMP READ AND LOADED DATA 



C$FXIT 
L10CM4- 



SKIP BRANCH IF • : 
BRANCH IF EQUAL 
GET GOOD PATTERN 
ERROR HANDLER 



SFI' IS SET 



TRAP 
.WORD 
.WORD 
.WORD 



C5RS0FT 

1104 

E1103 

EER2 



10000$: 

TRAP C$ESEG 
i GENERATE NEXT PATTERN 
ALL CYCLES PERFORMED ? 
BRANCH IF NO 

IS QUICK VERIFY PASS SELECTED? 
IF YES, EXIT TEST 
ITERATION COUNTER ♦ 1 
DEFAULT ITERATION EXECUTED 
IF YES. EXIT TEST 
IF NO. TEST ITERATION 
EXIT TEST 



TRAP 
.WORD 



C$LX11 
L1O044-. 



BEX 

/#S2*ADIGITAL OUTPUT LOOPBACK TEST RANDOM PATTERNS/ 

/DATA REGISTER OF DIGITAL OUTPUT MODULE INCORRECT /<12>v'15* 

/DATA CHANGED AFTER I A DING/ 

/LOADED AND READ DATA NOT THE SAME - CHECK OUTPUT LOGIC/ 

BEX 



104401 



L 10044; 



TRAP 



C$ETST 



HI4 
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SEQ Ol/O 



6 .' l »? 








t* ^5 








r..'*»4 








6 W 








6 / l »6 








«i>»: 








t> T ^ 








^ :*** 








*800 








6801 








t%802 


0416.'4 

0416 74 






6805 


0416/4 


004 7 5 7 


011714 


e^M04 


04 1 700 


00200 1 




r»805 


04170? 


0425/2 




t>8(H^ 


04 i 704 


10500? 




6807 


04 1706 








041706 


104442 






041710 


OO1064 




6808 


04171? 


005057 


004144 


6809 


0**716 


015/0? 


004156 


6810 


0417?? 


005757 


005 716 


6811 


041726 


001402 




681? 


041750 


00015 7 


042270 


6815 


0417 54 


015705 


003720 


6814 


041740 


005205 




6815 


04174? 


042705 


17 77 74 


6816 


041746 


022 75 7 


0OO00 5 


681/ 


041754 


001002 




6813 


041756 


012/05 


000001 


6619 


04176? 


1105 7 7 


141712 


6820 


041 766 


052777 


000100 


68?1 


0417 74 


012701 


000001 


68?? 


04?000 








04?000 


104404 




6825 


04?00? 


116505 


004 1 7? 


68?4 


04?0O6 


012757 


002261 


6825 


04?014 


004 75 7 


016122 


6826 


042020 


105002 




6827 


04?0?? 








04?0?? 


1044*? 






04?0?4 


000 750 




6826 


042026 


06570S 


004166 


6829 


042052 


0527'/ 


000001 


68 50 


042040 


00100? 




6851 


04204? 


065705 


004 1 70 


685? 


042046 


010504 




68 55 


042050 


004/5/ 


011M4 


6854 


042054 


005504 




68 55 


042056 


OC 1*5/4 




68 56 


04?060 


01/757 


141616 


68 5/ 


042066 


02015 7 


004 064 


>i8 58 


04?o7? 


004/ 5/ 


012146 


68 5'* 


0420 76 


001406 




r,M40 


04?100 


01015/ 


004062 


6*>4l 


04? 104 








042104 


1044V/ 





005/20 



141/04 



007200 



141662 



004064 



.SBTTL TI.ST 12: DIGITAL INPUT I OOPRACK TEST ■ SLIDING PATTERN 

TEST 12 0IGI T AL INPUT LOOPBACK TEST WITH SLIDING PATTERN 



j ♦♦♦♦ 

J 

I THIS TF.ST TRANSFERS SLIDING ONES AND THEN SLIDING /EROS BETWEEN 
10UTPUT MODULF ANO INPUT MODULES. THE OUTPUT MODULE THAT SPECIFIED 
jAS THE 'OTHER' IN THE HARDWARE QUESTIONS. 

I THE TRANSFERS ARE PERFORMED USING THE. LEVEL SELECT ANO THE DENOUNCE 
jPLRIOD SPECIFIED IN THE HARDWARE. QUESTIONS. 

BGNTST 

T12: : 
CALL SEl ECT ROUTINE 
GIVE TEST PARAMt TER 
GIVE TEST HEADER ADDRESS 
IF CARRt IS CLEARED. BRANCH 
IF CARRr IS SET, EXIT TEST 

TRAP CUxII 

.WORD L 10045 •, 
CI EAR ITERATION COUNTER 
I OAD CVCLE COUNTER 
IS LOW LEVEL SELEC. IN P TABLE 
BRANCH IF NO 
JUMP TO LOW LEVEL PART 
GF T DEBOUNCE i- ROH P T A3L F 
CREATE OEBOUNCE VALUE FOR HOO 
WE ONLt USE BITS I AND 2 
AIL DEBOUNCE PERIODS SELECTED > 
BRANCH IF NO 
Gl T URST DE BOUNCE 
t UAD DEBOUNCE INTO HOO REGISTER 
switch on the; MODU E LED 
GET MASK FOR SLIDING ONES 





CALL 


SELECT 




.WORD 


2001 




TSH012 






BCC 


1$ 




EXIT 


TST 


1$: 


CLR 


ITRCNT 


ITRA12J 


HOV 


C*CLL S.R2 




TST 


LOWl VI. 




BEQ 


101 




JHP 


LLPAt? 


10$: 


MOV 


DBOUNC.RS 




INC 


R5 




BIC 


#1 //7/4.R5 




CMP 


5.DB0UNC 




BNE 


50$ 


4*0$: 


MOV 


01. R5 


50*: 


MOVB 


RS.aHOD 




BIS 


•100, 9M00 




MOV 


01. Rl 


40$: 


BGNSEG 






MOVB 


DBTA8(R5>,R5 




MOV 


01201, .ERRNBR 




JSR 


PC. WRITE 




UCC 


50$ 




EXIT 


TST 


50$! 


ADD 


OUT Of 1 ,R5 




BIT 


Ol.dOTHMOO 




BNE 


t.Oi 




ADD 


0UTDE2.R* 


60 $ t 


MOV 


H5.R4 


/0$: 


JSR 


PC.WT500 




DEC 


R4 




BNE 


70$ 




MOV 


BOAT, HAD 




CMP 


Rl ,I!H[1 




CA1 I 


Kf.ERT 




HI Q 


80$ 




MOV 


RlJ.UOD 




EHRSOEI 


wo^t ;?o?,tuv 



TRAP 
GET WAIT VALUE FROM TABLE 
L OAD ERROR NUMBER 
CAl l WRITE ROUTINE 
BRANCH IF NO ADOR . ERROR F OUNO 
EXIT TEST U ADDRESSING I RROR 

TRAP 

.WURD 
ADD OP TO OUTPUT OE BOUNCE 
IS DEBOUNCE OF OUTPUT 500 US } 
BRANCH IF it S 
IF NO. ADD REl At Dl BOUNCE 
SAVE WAIT COUNTER VALUE 
WAIT 500 US 
DECREMENT WAIT COUNTER 
BRANCH IF COUNTER IS NOT /FRO 
RE AD DIGIT Ai INPUT Prt' TERN 
CMP HE MI) ANO t OA(H DATA 
\k LP BRANCH V st T IS St T 
BRANCH IF I-OUAI 
GE T i.OUO PAI UHN 
tKHOH HANDLER 

TRAP 



CJHSEl 



Ohl' 
L 10045 



CUR>J> 



C I 4 
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5FQ 01 /I 



6tf40 



nft4 5 

^844 

t>646 

e>84 ; 
6848 
6849 

©850 

6851 

6850 

6W53 
6854 



6855 
6856 
6857 
6858 
6859 
6860 

68r,l 

686? 
6863 



6864 



6865 
6866 
686/ 
6868 
6869 
68/0 
68/1 
68/0 
68/5 
68 74 
68/5 
68/6 
68/7 
68/8 
68/9 
6880 
6881 
6AH0 
'.88', 
6884 



040106 
040110 
040110 
040114 

040114 
040114 
040116 
040100 



040100 

040106 

040106 

040130 

040130 

040140 

040144 

040146 

040146 

040150 

040150 

040156 

040160 

040160 

040170 

040174 

040000 

040000 

04 0006 

040006 

040010 

040010 

040014 

040016 

04 02 16 

040016 

040000 

040000 

04 0004 

040006 

040030 

040056 

040040 

040040 

040046 

040050 

04005? 

040054 

040060 

040060 

040064 



000060 
040660 
00 7400 



10440S 
006301 
10330/ 



104404 
010304 
01073/ 
00473/ 
103000 

104430 
000604 
004 75 7 
005304 
001374 
01/757 
00013/ 
004737 
001406 
010137 

10445/ 
000064 
040660 
007400 



104405 
006301 
10 3000 
005501 
000/57 
000/5/ 
001010 
005005 
000 /' )5 
001045 
005300 
001041 
00015/ 
005300 
001046 
000*37 



80$ ! 



ENDSl.G 



A51 

ucc 



.WORD 

.WORD 
.WORD 



I 



Rl 
40* 



10000$; 

TRAF> 
{NEXT SLIDING ONES DATA 
, BRANCH TILL. Alt HAVE BEEN ONES 



100,' 

eiooo 

F.FRO 



C$ESEG 



{THE FOLl OWING CUOF IS FOR SENDING SLIDING /EROS 



010701 1/7776 



000063 007000 
016100 



01 )\4 



141514 004064 

004064 

010146 

004060 



MOV 
90$ j BGNSEG 

MOV 
MOV 
JSR 
BCC 
EXIT 



100$: J'iR 
DFC 
BNE 

MOV 

CMP 

CALL 

BEQ 

MOV 

FRRSOFT 



110$: ENOSEG 



000003 005700 100$: 



000004 



040540 
040540 



130$! 



#l/7/7l»,Rl 



R3 R4 

olOOV .ERRNBR 

PC, WRITE 

100$ 
TST 



PC.WT500 

R4 

100$ 

aOAT.BAD 

Ri.BAO 

INSERT 

110$ 

Rl.GOOO 

1004 ,t 1000, Ft RO 



A 51 


Rl 


BCC 


100$ 


ADC 


Rl 


BR 


90$ 


CMP 


5.DBDUNC 


BNF 


I *0$ 


INC 


R5 


CMP 


*>4,R r > 


BNE 


••0$ 


oec 


RO 


BNf 


00$ 


JMP 


uvwio 


DEC 


RO 


BNf 


40$ 


JMP 


QVR10 



(LOAD MASK FOR SLIDING /FRO', 

TRAP 
{SAVE WAIT COUNTER VALUE 
iLOAO ERROR NUMBtR 
{CALL WRITE ROUTINE 
jBRANCH IF NO ADDR . FRROR i OsND 
iKXIT TEST IF ADDRESSING FRROR 

TRAP 
. WORD 
I WAIT 500 US 
{DECREMENT WAIT COUNTER 
I BRANCH IF COUNTER 15 NUT l\ RU 
I RE AD DIGITAL INPUT PATTERN 
j CMP READ ANO LOADED DA ! A 
j SKIP BRANCH V ( >l' IS SET 
{BRANCH IT EUUAl 
iCit T GOOD PATTERN 
I ERROR HANDLER 

TRAP 
. WORD 
. WORD 
.WORD 



C$BSEG 



CJMl! 
L 10045 



C$ERV 
1004 
E IOC- 
EERO 



OF T 



10001$: 

TRAP CJt'iUi 

I NEXT 51 IDINCi ZEROS DATA 
I BRANCH IF All DATA LINES WERE /EROS 
lADD THE CARR> AND REPEAT 
IWITH NEW DATA 

t ALl. DEBOUNCE SELECTED? 

{BRANCH If NO 

{NEXT DE BOUNCE 

I At I DEBOUNCE PERIODS EXECUTED 

{BRANCH V NO 

I Ml i CtCIES PfcRE URMEO I 

{BRANCH If NO 

{SKIP LOW LEVEL PAR! 

{All CiCt FS PERFORMED ? 

{BRANCH IF NO 

I JUMP TO QUICK VERIM ROUTINE 



{THIS PART Will TEST THAT THE I l)W iEvE t '.ElECf Will WORK WITH '-LUHNu 
lPAiriRNi. THE Dt BOUNCE U> 1 HI DlUMAl INPUT MODULE WILL FIX & MS 
iBUl THE WAIT LOUP FOR LIS WILL BE 10 MS, 
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) 1 4 



SfcO 01/2 



688 ;^ 
b88b 

b«8 / 

6888 
b880 
b890 
t>89i 

bB92 

6893 

t>894 
6895 
689b 



689 V 
6898 
b899 
6900 
6901 
6902 
6903 
6904 
6905 
6906 



6907 

6908 
6909 
6910 



69U 
6912 

6915 
6914 
6915 
6916 
6917 



6918 
6919 
6920 
6921 
6922 
6923 
6924 
6925 
6926 



042270 

0422 76 

042504 

042512 

042316 

042522 

042526 

042526 

042330 

042536 

042342 

042344 

042344 

042346 

042350 

042352 

042356 

042560 

042362 

042370 

0425/4 

042400 

042402 

0424 06 

042406 

042410 

042412 

042414 

042416 

042416 

042420 

042422 

042424 

042424 

042424 

042426 

042432 

042432 

0424 34 

042436 

042444 

042450 

042452 

042452 

042454 

042456 

042462 

042464 

042466 

0424 74 

042500 

042504 

042506 

042512 

042512 

042514 



0527 7/ 

0427 77 
0527/7 
013 702 
013703 
012701 

104404 
012/37 
004 737 
103002 

104452 
000426 
010504 
004757 
005304 
001374 
017737 
02013? 
004 75 7 
001406 
010157 

104457 
002266 
042660 
007400 

104406 
006501 
103342 



104405 
012701 

104404 
010304 
012737 
004737 
103002 

104432 
000520 

004 737 

005 304 
001574 
017737 
020137 
004737 
001406 
010137 

10445/ 
002270 



000002 
000001 
000010 
004156 
004162 
000001 



011514 



141314 
004064 
012146 

004062 



177776 



00226 / 
016122 



011514 



141210 
004064 
012146 

004062 



141402 
1413/4 
141366 



002265 007200 20$ : 
016122 



004064 



LLPA12: 


BIS 


»2.8M0D 




BIC 


#1,8M00 




BIS 


010.BM0D 




MOV 


CYCLE S,R2 


10$; 


MOV 


LLWC.R3 




MOV 


01, Rl 




BGNSEG 




20$ j 


MOV 


01205. .F.RRNBR 




JSR 


PC.WRI1E 




BCC 


30$ 




EXIT 


1ST 


30$: 


MOV 


R3.R4 


40$: 


JSR 


PC.WT500 




DEC 


R4 




BNF 


40$ 




MOV 


QOAT.BAO 




CMP 


Rl.BAD 




CALL 


INSERT 




BEQ 


50$ 




MOV 


Rl.GOOO 




ERRSOFT 


1206. E 1202. EER2 



50$ i 



60$: 



007200 



70$: 



004064 



CKL COP 



A5L 


Rl 


BCC 


20$ 


END5EG 




MOV 


01 // 7 7b, Rl 


BGNSEG 




MOV 


R5.R4 


HOV 


120/, .f'RRNDR 


JSR 


PC, WRITE 


BCC 


70$ 


EXIT 


TST 


JSR 


PC.WT500 


Dec 


R4 


BNF 


/0$ 


MOV 


aOAT .HAD 


CMP 


Rl.BAD 


CAl I 


INSFMT 


BEQ 


80$ 


MOV 


ru.t.ooD 


[ RRSOFT 


1 208, El 202. Ft R2 



LOAD AN INPUT DFBOUNCf OF" 5 MS 

SWITCH INPUT MOOULF TO LIS 
LOAD CTCl F COUNTER 
LOAD LI S WAIT COUNTER 
LOAD MASK OF SLIDING DATA 

TRAP 
LOAD ERROR NUMBER FOR SURR . 
SEND DATA FORM OUTPUT TO INPUT 
BRANCH IF NO ADDR , ERROR FOUND 
EXIT TEST IF ADDRESSING ERROR 

TRAP 
.WORD 



C$BSEG 



cjfxi r 

L10045- 



SAVE LLS WAIT COUNTER (30 MS) 




WAIT FOR 500 US 




BRANCH IF NOT FINISHED 




MEAD DATA 




DATA SHOULD NOT BE CHANGED 




SKIP BRANCH IF SFI' IS SET 




BRANCH IF OK 




SET UP DATA FOR ERROR HANDLER 




ERROR HANDLER 




TRAP 


C$ERSOFT 


.WORD 


1206 


.WORD 


E1202 


.WORD 


EER2 



TRAP CSCI.P1 

jNFxT SLIDING ONES DATA 
{BRANCH IF CARRY IS CLEARED 

10002$: 

TRAP CJESEG 

llOAO MASK FOR SLIDING /EROS 

TRAP C$BSEG 

;SAVE WAIT COUNTER VALUE 

j LOAD ERROR NUMBER 

j CALL WRITE ROUTINE 

i BRANCH LF NO ADDR. ERROR FOUND 

{EXIT TEST IF ADDRESSING ERROR 

TRAP Ci\ \\ T 
.WORD 1.10045 . 

i WAIT 500 US 

j DECREMENT WAIT COUNTER 

{BRANCH If COUNTER IS NOT fc 't.RO 

j READ DIGITAL INPUT PA I URN 

j CMP READ AND LOADED DATA 

{SKIP BRANCH V SFI' IS SET 

{BRANCH IF fUUAl 

{Gt T LOUD PATTERN 

{t RROR HANDLER 

TRAP C.U R iOFT 

.WORD 1208 
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1:1.4 



SF.U 01/5 



6927 



6929 
6930 
6931 
693? 
b933 
6934 
693b 
6936 
6937 
6938 
6939 
6940 



6941 
6942 
694 3 
6941 
6945 
6946 
694 7 
6948 
6949 
6950 



042516 
042520 
042522 
042522 
042522 
042524 
042526 
O42530 
042532 
042534 
042536 
042540 
042544 
042546 
042552 
042560 
042562 
042566 
042566 
042570 



042572 
042660 
042732 



0427 74 

042/74 
042 774 



042660 
007400 



104405 
00^301 
103002 
005501 
000737 
005302 
001267 
005737 
001010 
005237 
023737 
001402 
000137 

104432 
000204 



04b 

104 
114 



80$: 



ENDSEG 



002242 

004144 
004146 

041716 



004144 





ASL 


Rl 




BCC 


90$ 




ADC 


Rl 




BR 


60$ 


90$: 


DEC 


R2 




BNE 


10$ 


QVR12i 


TST 


QVP 




BNF 


EXQVl? 




INC 


ITRCNT 




CMP 


ITRDFF 




BEQ 


FXQV12 




JMP 


ITRA12 


EXQV12: 


EXIT 


TST 



123 
101 
117 



06? 
124 
101 



T5HD12 
E1202; 



.NLIST 

.ASCI/ 

.ASCII 

.ASCIZ 

.LIST 

.FVFN 

F.NDTST 



ITRCNT 



BEX 
/*S2*ADIGITAL 



. WORO 
.WORD 



F1202 
EER2 



10003$; 

trap c$eseg 
inext sliding zero data 
{branch if all /eros where done 

i ADD THE CARRY 

,AND RFPEAT 

;ALL CYCLES PERFORMED ? 

{BRANCH IF NO 

jIS QUICK VERIFf PASS SELECTED? 

:IF YES EXIT TEST 

{ITERATION COUNTER ♦ 1 

i DEFAULT ITERATION EXECUTED 

j IF YES, EXIT TEST 

;If" NO, TEST ITERATION 

>EXIT TEST 

TRAP CJFXIT 
.WORD L 10045 



INPUT LOOPBACK TFST 



»l IDING PATTERNrfN/ 



/DATA REGISTER C!F TNPU! MODULE INCORRECT 
/LOADED AND READ DATA NOT THE SAME/ 
BEX 



/< 12>< 15> 



104401 



\ 10045; 



TRAP 



SET51 



i j\ 
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TEST 13: DIGITAL OUTPUT LOOPBACK TEST - SLIDING PATTERN 



l r 1 4 



SEQ 0174 



69!?*? 
6953 

6955 
6956 
695" 
6958 

695^ 
6960 
6961 
o962 
69o3 
6964 

6965 

6966 
6967 
6968 
6969 



6970 
6971 
6972 
6973 
6974 
6975 



6976 
697 7 
6978 
6979 
6980 
6981 
6902 
6983 
6984 
6985 

698^ 
6987 
6988 
6989 
6990 
6991 
6992 
6993 
6994 
6995 
6996 



6997 



042776 
042776 
042 7 76 
04 3002 
043004 
04 3006 
043010 
043010 
043012 
043014 
043020 
043024 
043032 
043036 
04 3040 
04 3040 
04 3042 
04 3044 
04 3052 
043060 
04 3064 
043072 
04 3074 
04 3100 
043102 
04 3106 
043112 
043112 
043114 
043116 
043122 
043126 
043130 
043132 
043140 
043144 
04 3150 
043152 
04 3156 
043156 
043160 
043162 
04 3164 
04 M66 
043166 



004 73 7 
002002 
04 3450 
103002 

104432 
000666 
00503 7 

013702 
012737 
004737 
103002 

1044 32 
000636 
152777 
042777 
012703 
032777 
001003 
063703 
000402 
063703 
012701 

104404 
010304 
010177 
004 737 
005304 
001374 
017737 
020137 
004 737 
001406 
010157 

104457 
002426 
04 3536 
007400 

104406 



011714 



004144 
004156 
002425 
016326 



000001 
000002 
000001 
000001 

004170 

004166 
000001 



140560 
011514 



140544 
004064 
012146 

004062 



.SBTTL TEST 13:DIGITAL OUTPUT LOOPBACK TEST - SLIDING PATTERN 

j TEST 13 - DIGITAL OUTPUT LOOPBACK TEST WITH SLIDING PATTERN 



;THIS TEST CHECKS THE DATA OUTPUT 
(BY READING THE OUTPUT DATA WITH 
{THAT SPECIFIED AS THE 'OTHER* IN 
{PERFORMED USING SLIDING ONES AND 
{THE TIMEOUT IS DEPENDENT ON THE 
{IN THE MOD REGISTER OF THE DIGIT 
{THE DIGITAL INPUT MODULE IS ALWA 

;******************************** 

BGNTST 



007200 



140650 
140642 

140606 



004064 





CALL 


SELECT 




.UORD 


2002 




TSH013 






BCC 


1$ 




EXIT 


TST 


11: 


ClR 


ITRCNT 


ITRA13: 


MOV 


CYCLLS.R2 




MOV 


01301, .ERRNBR 




CALL 


RtAD 




BCC 


10$ 




EXIT 


TST 


10$: 


BISB 


Oi.aOTHMOD 




HIC 


02,aOTHMOD 




MOV 


•1,«3 




BIT 


Ol.SMOD 




Bfie: 


20$ 




ADD 


0UTDE2.R3 




BR 


30$ 


20$: 


ADO 


DUTDE1.R3 


30$: 


MOV 


Ol.Rl 


40$: 


BGNSEG 






MOV 


R3.R4 




MOV 


H t , oK)A f 


50$: 


JSR 


PC.WT500 




DEC 


R4 




BNt- 


SO J 




MOV 


b)DAl .BAD 




CMP 


Rl.HAO 




CALL 


INSERT 




BED 


60$ 




MOV 


Rl.GOOD 




ERRSOFT 


i30i?»E1302,EER2 



LINES OF DIGITAL OUTPUT MODULES 
AN INPUT MODULE. THE INPUT MODULE IS 

THE HARDWARE QUESTIONS. SEVERAL CYCLES ARE 

THEN SLIDING ZEROS. 
DEBOUNCE PERIOD SPECIFIED BY RT BITS 
AL OUTPUT MODULE. 

YS LOADED WITH A DEBOUNCE PRIOD OF 5 US, 
****** ******************************* ****** 

T13:: 

{CALL SELECT ROUTINE 
{GIVE TEST PARAMETER 
{GIVE TEST HEADER ADDRESS 



{IF CARRY IS CLEARED, BRANCH 
jIF CARRY IS SET, EXIT TEST 



TRAP 
.WORD 
{CLEAR ITERATION COUNTER 
{LOAD CYCLE COUNTER 
jLOAD ERROR NUMBER 
I TEST OTHER MODULE ADDRESS 
{BRANCH IF NO ADDR . ERROR FOUND 
{EXIT TEST IF ADDRESSING ERROR 

TRAP 
.WORD 

:LOAD 5 US DEBOUNCE IN INPUT MOD 
t . . . 

;LOAD WAIT COUNTER WITH INPUT DEB 
{FIND DEBOUNCE OF OUTPUT MODU E 
{BRANCH IF RTO IS SET ( SOO u.O 
{ADD RELAY OUTPUT MODULE DEB. 
{BRANCH OVER NEXT COMMAND 
jADD OPTO OUTPUT DEB. 
{GET SLIDING ONES' MASK 



C$EXIT 
L10046 



CSEXIT 
L 10046 



TRAP 
{SAVE WAIT COUNTER VALUE 
:10AD OUTPU! DATA REGISTER 
{UKIT 500 US 
{DECREMENT WAIT COUNTER 
jRRANCH IF COUNTER IS NOT ZERO 
;READ LOADED DATA BACK 
{LOADED DATA STILL THERE? 



C$BSEG 



{SKIP BRANCH IF 
{BRANCH IF YES 
I SET UP DATA F OR 
{ERROR HANDLER 



SF I 



St T 



60$: 



CKLUOP 



ERROR REPORT 

TRAP 

.WORD 

.WORD 

.WORD 

TRAP 



130/ 
t I V2 
tl R2 

C5Cl.Pl 



i * 1 /I 
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G .1 4 



SEQ 01/5 



6998 043170 


012737 


002427 007200 


6999 043176 


004737 


016326 


7000 043,702 


103002 




7001 043204 






043204 


104432 




043206 


0004 72 




7002 04 3210 


020137 


004064 


7003 043214 


004737 


012146 


7004 043220 


001406 




7005 04 3222 


010137 


004062 


7006 04 3226 






04 3226 


104457 




043230 


002430 




043232 


043622 




043234 


007400 




7007 043236 






043236 






043236 


104405 




7008 043240 


006301 




7009 043242 


103323 




7010 






7011 






7012 






7013 043244 


012701 


177776 


7014 043250 






043250 


104404 




7015 043252 


010304 




7016 043254 


010177 


140422 


7017 043260 


004737 


011514 


7018 04 3?64 


005304 




7019 043266 


001374 




7020 043270 


01773 7 


140406 004064 


7021 043276 


020137 


004064 


7022 043302 


004 737 


012146 


7023 043306 


001406 




7024 043310 


010137 


004062 


7025 043314 






043314 


104457 




04331b 


002431 




043320 


043536 




043322 


007400 




7026 043324 






04 3324 


104406 




7027 04 3326 


01273? 


0024 32 007200 


7028 043334 


00473? 


016326 


7029 04 3340 


103002 




7030 043342 






043342 


104432 




043344 


000334 




7031 04 3546 


020137 


004064 


7032 04 3352 


004 737 


012146 


7033 04335'. 


001406 




7034 04 3360 


010137 


004062 


7035 04 33r>4 






04 3 364 


104457 




04 3 366 


0024 3 3 




04337Q 


043622 





70$ 



80$ 



MOV 


41303., ERRNBR 


{LOAD ERROR NUMBER 




CALL 


READ 


{READ D/0 LINES WITH DI MODUl. F 




BCC 


70$ 


l BRANCH IF NO ADDR . ERROR FOUND 




EXIT 


T5T 


{EXIT TEST IF ADDRESSING ERROR 








TRAP 


C$EXIT 






.WORD 


L 10046- . 


CMP 


Rl.BAO 


{CMP READ AND LOADED DATA 




CALL 


INSERT 


j SKIP BRANCH IF 'SKI' IS SET 




BEQ 


80$ 


{BRANCH IF EQUAL 




MOV 


Rl.GOOD 


{GET GOOD PATTERN 




ERRSOFT 


1304.E1303.EER2 


{ERROR HANDLER 








TRAP 


C$ERSOFT 






.WORD 


1304 






.WORD 


El 303 






.WORD 


EER2 



ENDSEG 



90$: 



100$; 



ASL 


Rl 


BCC 


40$ 


LOWING 


CODE IS FOR 


MOV 


0177776, Ri 


BGNSEG 




MOV 


R3.R4 


MOV 


R1.3DAT 


JSR 


PC.WT500 


D-C 


R4 


BNE 


100$ 


MOV 


aOAT.BAD 


CMP 


Rl.BAD 


CALL 


INSERT 


BEQ 


110$ 


MOV 


Rl.GOOD 



110$: 



ERRSOFT 1305.E1302.EER2 



CKLOOP 



120$ { 



MOV 


<M306. .ERRNUR 


CALL 


RE AD 


BCC 


120$ 


EXIT 


TSI 


CMP 


HI, BAD 


CAI I 


INSERT 


Be a 


1^0$ 


MOV 


H 1 , GOOD 


ERRSOFT 


l$0/,tl3U3,EtR 



10000$: 

NEXT SLIDING ONES DATA 



TRAP 



C$ESEG 



i BRANCH IF CARRY 



CLEARED 



;LOAD MASK FOR SLIDING ZEROS 

TRAP 

:SAVE WAI1 COUNTER VALUE 
{LOAD OUTPUT DATA REGISTER 
iUAIT 500 US 
{DECREMENT WAIT COUNTER 
{BRANCH IF COUNTER IS NOT ZERO 



C$BSEG 



;READ DIGITAL 
{CMP READ AND 



INPUT PATTERN 
LOADED DA I A 



{SKIP BRANCH IF 'SET 


IS SET 




{BRANCH IF EQUAL 






{GET GOOD PATTERN 






{ERROR HANDLER 








TRAP 


C$ERSOFT 




.WORD 


1305 




.WORD 


1.1302 




.WORD 


EER2 



TRAP 
{LOAD ERROR NUMBER 
{HEAD D/0 LINES WITH DI MODULE 
{BRANCH IE NO ADDR. ERROR ^ODUO 
{EXIT TEST IF ADDRESSING ERROR 

TRAP 
.WORD 
jCMP READ AND LOADED DATA 
{SKIP BRANCH TF ">V IS SET 
{BRANCH IF EUUAl 
;Gl T GOOD PAT TERN 
jERRUR HANDLER 

TRAP 

.WORD 

.WORD 



C$CLP1 



cn.xii 

L 1004b 



CM R'utF 
130 * 
El 30 3 



14 
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l-l 1. 4 



SEQ 01/6 



7036 



7057 
7058 
703^) 
"^040 
704 1 
704? 
7043 
7044 
704S 
7046 
704 7 
704 8 
7049 
7050 



7051 
7052 
7053 
7054 
7055 
7056 
7057 
7056 
7059 



043373 
043374 
043374 
043374 
04337b 
043400 
043402 
043404 

043406 
043410 
04 3412 
043416 
043422 
043424 
0434 30 
043436 
043440 
043444 
04 3444 
043446 



043450 
04 3556 
043622 



043>00 
04 3 700 
043700 



007400 



104405 
006301 
103002 
005501 
000721 
005302 
00140? 
000137 
005 737 
001010 
00523/ 
023737 
001402 
000137 

104432 
000232 



04 5 
104 
122 



1305; 



043106 
002242 

004144 
004 146 

043020 



004144 



125 
101 
105 



062 
124 
103 



140$ 



150$ 



EXQV13 



TSH013 
El 502; 
E1303{ 



ENDSEG 



ASl. 

BCC 

ADC 

BR 

DEC 

BFQ 

JMP 

1ST 

BNE 

INC 

CMP 

Hfc'Q 

JMP 

EXIT 



.NLIST 

.ASCI/ 

.ASCI/ 

.ASCI/ 

.LIST 

.EVEN 

ENDTST 



Rl 

140$ 

R] 

SO* 

R2 

150$ 

30$ 

UVP 

LXQV13 

ITRCNT 

ITRDEK.ITRCNT 

EXQV13 

ITRA13 

1ST 



.WORD 

10001$ { 

TRAP 
NEXT GLIDING /EROS DATA 
BRANCH IK ALL LINES WHERE ZERO 
ADD THE CARRY TO Rl 
AND REPEAT 

ALL CYCLES PERFORMED ? 
BRANCH IF YES 
IF NO. 00 NEXT CYCLE 
IS QUICK VERIKT PASS SELECTED? 
IT YES EXIT TEST 
ITERATION COUNTER ♦ 1 
DEFAULT ITERATION EXECUTED 
IF YES. EXIT TEST 
: IF NO. TEST ITERATION 
jEXIT TEST 

TRAP 
.WORD 



EER2 



CStSEG 



c$m t 

L 1004 6 



BEX 

/*S2*ADIGITAL OUTPUT LOOPBACK TEST SLIDING PATTERNS/ 
/DATA REGISTER 0^ OUTPUT MOOW E INCORRECT AFTER LOAD/ 
/RECEIVED DATA INCORRECT - CHECK OUTPUT LINES/ 
BEX 



104401 



L 1004b: 



TRAP 



CJETST 



14 



.1 1.4 
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TEST 14; DIGITAL INPUT LOOPBACK TEST - INPUT MODULE INTERRUPT 



SEQ 01/7 



70^1 
7062 
/Co 3 

7064 
70b5 
7066 
7067 

vot>a 

7069 
7070 
70 / 1 

70/2 

70 7 5 
70/4 

/o/5 

7076 
707 7 

7078 
70/9 

7080 
7081 
708.? 



7083 
7084 



7085 



7086 
708/ 
7088 
708^ 
7090 



7091 
7092 
7093 
7094 
7095 
709t> 
709/ 
7098 
7099 
7100 
7101 
7102 

7103 



04 3702 
043/02 
04 3702 
043/06 
043710 
043712 
043/14 
04 3714 
043716 
043720 
04 3 724 
043724 
043/30 
04 3 734 
04 3 740 
043/44 
04 3746 
04 3752 
043 752 
04 3 756 
043760 
04 3 764 
04 3/72 
043776 
044000 
044000 
044002 
044004 
044010 
044012 
044016 
044024 
044030 
044036 
044040 
044046 
044052 
044056 
044064 
044064 
044066 



004 73 7 
002001 
045612 
103002 

104432 
002464 
005037 

012/46 

012746 
013746 
012746 
104437 
062706 

012700 
104441 
005037 
012737 
004/3/ 
103002 

104432 
002400 
00573/ 
001402 
00013/ 
1127/7 
012703 
032/7/ 
001007 
1127 7/ 
012/03 
062 /03 
052/7 7 

104404 
005001 



011714 



004144 

000340 
017276 
003/10 

000003 

000010 

000340 

004150 
002571 
016122 



003716 

044 /04 
000001 
000005 
000001 

000002 
000(V4 

000010 
000100 



007200 



SBTTl. TEST 14; DIGITAL INPUT LOOPBACK TEST INPUT MODULE INTERRUPT LINE, 



TEST 14 



DIGI'Mt 



OOPBACK TEST 



INPUT MODULE INTERRUPT LINE 



THIS CHECKS THAT THE CSA INTERRUPT BIT OF THE INPUT MODULE CAN BE SET 
TO CAUSE AN INTERRUPT BY THE LEADING OR TRAILING EDGES OF" THE MODULE 
DATA LINE 15. THE DEBOUNCE PERIOD FOR THE DIGITAL INPUT MODULE 
IS DEPENDENT ON THE OUTPUT MODULE THAT YOU SELECT AS THP 'OTHER' IN THE 

{HARDWARE QUESTIONS. IT IS ALSO CHECKED THAT BIT 15 REMAINS HIGH i\f TER THE 

jLINE HAS REVERTED BACK TO ITS INITIAL STATE. ALL SIGNALS ARE PROVIDED FW 

{LINES EROM THE OUTPUT MODULE. 

{ALSO THE BITS 0-14 ARE SWITCHED ON AND OFF TOUR TIMES AND THEN A CHECK IS 

{MADE THAT BIT 15 IS NOT AEEECTEO. 

{ALL OE THE FUNCTIONAL TESTS ABOVE ARE ALSO CARPIED OUT IK LOW LEVEt 

{TESTING IS SELECTED. 

BGNTST 



15: 
ITRA14 



CALL 

.WORD 

TSHD14 

BCC 

EXIT 



CLR 
SETVEC 



SELECT 

2001 

u 

TST 



ITRCNT 
VEC,01NTSR,OPRI07 



T14 



SETPRI OPRIO/ 



{CALL SELECT ROUTINE 






{GIVE TEST PARAMETER 






{GIVE I EST HEAOtR ADDRESS 






{IF CARRK IS SET, EXIT TEST 






{EXIT TEST 






TRAP 


c i e < I r 




.WORD 


L 1004 7- . 




{CIF/AR ITERATION COUNTER 






{SET VECTOR AND SERVICE ROUTINE 






MOV 


0PR10/, ( ; 


>M V 


MOV 


01NTSR, ('. 


>P) 


MOV 


VET. (SP) 




MOV 


5. (SP) 




TRAP 


CSSVEC 




ADD 


010. SP 




j DISABLE INTERRUPT 






MOV 


OPRIO/.RO 




TRAP 


CSSPRI 





10$ 

137654 20$ 

137664 

13/632 

13/614 501 



CLR 
MOV 
JSR 
BCC 
EXIT 



TST 

M U 

• IMF 1 
MOVB 

MOV 

Br r 

BNE 

MUVB 

MOV 

ADD 

His 

BGN'iEG 



INIH A 

1401. ,i RRNUR 

PC.L'RITE 

10* 

TST 



! OWl VI 
205 

I i PA 14 
1 , aMOO 

<M,m 

Ol.oJOTHMOD 
30$ 

02.u)M0D 
020. ,FH 
OH. ,R5 
OlOO.aMOO 



C5F \! I 
L 1004 7 



{CLEAR INTERRUPT FLAG 
si OAD ERROR NUMBER 
j TEST SELECTED OUTPUT ADDR. 
{BRANCH IF NO ADDR. F RROR FOUND 
{EXIT TEST IF ADDRESSING F RROR 

TRAP 
. WORD 

{IS LOW LEVEI SE1EC. IN P TABl E 
{BRANCH IF NO 
{JUMP TO LOW i EVFL PART 
jlOAD 500US AS INPUT OEBUUNCF 
llOAD DEBOUNCE WAIT COUNTER WITH l.SM* 
liS DEBOUNCE OF* OUTPUT MOO 500 US. 1 
{BRANCH IF 500 US DEBOUNCE IS * 0* 'NO 
1 IF NO, LOAD «i MS AS INF'Uf DFHOi'Nl! 
{1 LAD IH BOUNCF WALT COUNTER WITH 10 M S 
{ADD 4 MS 01 HUUNCt TOl.LERANCt 
j .WITCH ON THE MODUl E LED AGAIN 



CLR 



TRAP 



I DA I A f-0^ wWIU WOUUNE 



C5BSEG 



J 14 
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TEST 14: DIGITAL INPUT LUUPUACK TEST - INPUT MODUl.t INTERRUPT 



SEQ 0176 



7104 
7105 

; 1 06 

7107 



7108 
710^ 
7U0 
7111 
7 1 1 2 
7115 
7114 
71 IS 
7116 



7117 
7118 



7119 
7120 

/121 
7122 

7123 
7124 



7125 
7126 
712/ 
7128 
712^ 
7130 
7151 



7152 

7135 
7134 
7 155 

7156 
,13/ 

7138 



7139 



0440/0 

0440 72 
0440/6 
044 100 
044100 
044102 
044104 
044110 
044112 
044114 
044122 
044126 
044132 
044134 
044 140 
044140 
044142 
044144 
044146 
044150 
044 ISO 
0441S2 
044 1S2 
044156 
044160 
044164 
044172 

0441 /4 
044200 
044202 
044202 
044204 
044 206 
044212 
044214 
044216 
04 4222 
044226 
044230 
044230 
044232 
044244 
044236 
044240 
044240 
044242 
04 4 2 SO 
0442S6 
044262 
044 264 
0442/2 
0442/2 
0442/4 
0442/6 
044 500 
04 4 50/ 

044302 



010304 
004737 
103002 

1044 32 
002300 
004737 
005304 
001574 
017/37 
00573/ 
004 75/ 
001406 
005037 

10445 7 
0025 W! 
045703 
007400 

104406 

012700 
104441 

012701 
012/7/ 
010504 
004/3/ 
103002 

1044 52 
002176 
004/3/ 
005304 
0013/4 
005/3/ 
004 73 7 
001004 

10445/ 
0025/3 
045/64 
00744 2 

104406 
017/3/ 
02275/ 

004 73/ 
00140/ 
012/5/ 

10445/ 
0025/4 

04603*1 

GOV 342 



016122 



011514 



40*: 



004150 
012146 



50$ j 



13/562 004064 

004064 
012146 



60$ 



000000 

100000 

060000 137512 

016122 



011514 



70$ J 



80$ t 



13/4 36 004064 

160000 004064 
012146 

160000 004062 



MOV 


R3.R4 


JSR 


PC, WRITE 


F1CC 


50$ 


EXIT 


1ST 


JSR 


PC.WT500 


Dec 


R4 


rne 


50$ 


MOV 


BOAT .HAD 


1ST 


BAD 


CAl.l 


INSFR'" 


BEQ 


60$ 


Ct R 


GOOD 


ERRSOFT 


1402.E1402.EER2 



CKLOOP 




SETPR1 


OPRIOO 


MOV 


$100000, Rl 


MOV 


060000, acsA 


MOV 


R5.R4 


JSR 


PC, WRITE 


BCC 


70$ 


EXIT 


TST 


JSR 


PC.WT500 


DFC 


R4 


BNE 


70 $ 


tsi 


INTH A 


CAL 1 


INSERT 


FINE 


80$ 


ERRSOFT 


1403,E1403,EER3 



CKl OOP 



{SAVE WAIT 


COUNTER 


{SEND OMTA 




[BRANCH IF" 


NO ADDR. ERROR FOUND 


{EXIT TFST 


IF ADDRESSING ERROR 




TRAP CiExiT 




.WORD L1004 7- 



{WAIT 500 US 

i . . . 

{BRANCH IF NOT F INISHED 

jGET DATA REGISTER CONTENTS 

jlS DATA REG. OK INPUT MODULE ZERO 

{SKIP BRANCH IT 'SEP IS SET 

j BRANCH IE YES 

{SET UP DATA f OR ERROR HANDLER 

jERRUR HANDLER 



{ENABLE INTERRUPTS 



{DATA CB1T 15 SET ) FOR 
{ENABLE INT. * LEAD TNG 
{RELOAD WAIT COUNTER 
{SEND DATA 



TRAP 
.WORD 
.WORD 
.WORD 

TRAP 

MOV 

TRAP 
WRITE 
EDGE 



CUR SOFT 
1402 
F.1402 
EER2 

C4Cl.Pl 

3PR1O0.R0 
C$SPRI 

ROUTINE 



{BRANCH IE 
{EXIT TEST 



NO ADDR, FRROR F'OiM) 
IE ADDRESSING ERROR 
TRAP 
.WORD 
j WAIT 500 US 



C$EX!T 
1,10047- 



jBRANCH IE NOT F INISHED 

{WAS THEFU AN INTERRUPT ON LEAD. 

;SKIP BRANCH IF 'SE1' IS SET 

{BRANCH IF It S 

{ERROR HANDLER 

TRAP C$ER50FT 
.WORD 1403 
.WORD E140 5 
.WORD EER5 

TRAP C$Cl.Pl 



yo*: 



MOV 


iJCSA.tJAD 


{GET CSA CON I EN P., 




CMP 


fr 160000, HAD 


I IS IR.Ifc AND ELE SF I 




CAt I 


INSF RT 


jSKIP BRANCH li ' SF t' IS SF 1 




fU 


40* 


{BRANCH IF TE5 




MOV 


0160000, GOOD 


{SET UP DATA FOR ERROR HANDU-R 




t RR SUE T 


1404 ., E 1404 .fcfcRi 


t ERROR HANDLER 








TRAP 


LSI R-.'IKT 






,Wi/RD 


1-Ui.i 






.WORD 


[ 1404 






.WORD 


ELR1 


tNDSfcG 




10000$ j 





K14 
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sf.q 01/9 



044302 104405 



7140 
7141 
714,:' 
7143 

7144 

714S 
7146 
7147 
7148 
7149 
7 ISO 
7151 
7152 



7153 

7154 
7155 
7156 
7157 

71,58 



715') 
7 1 60 

y\f>\ 

7163 
71M 
7 105 



716b 

71b7 
7 1 68 
7164 
7 1 70 
71/1 
7 1 72 



7173 



7 ! /4 
71 /S 
7 1 /to 



044304 

044 304 

044306 

044312 

044 320 

044326 

044334 

044342 

044 346 

044350 

044 356 

044356 

044 360 

04436..' 

044364 

044 366 

044 366 

0445/0 

044 374 

0443/6 

044402 

044404 

044404 

044406 

044410 

044414 

044416 

044420 

044424 

0444 30 

0444 32 

0444 32 

044434 

044 4 36 

044440 

044442 

044442 

044444 

044452 

044460 

044 464 

04^ 466 

0444 74 

0444 /4 

0444 /6 

O44S00 

04 4 502 

044 504 

04 4504 

044504 



104404 
012701 
012777 
05277 7 
01/ 737 
022/3/ 
004 73/ 
00140/ 
01273/ 

104457 
0025 75 
046103 
007342 

104406 
00503/ 
010304 
004/3/ 
103002 

104432 
0017/4 
004/37 
005304 

0013/4 
005737 
004/5/ 
001004 

10445/ 
002576 
046163 
007442 

10440b 
01 //3 7 
022/37 
004 75/ 
00140 7 
012737 

10445/ 

00257/ 
0460 54 
007 342 



104405 



077777 
050000 
100000 
157352 
050000 
012146 



004150 
016122 

011514 



004150 
01214b 



13/234 
150000 
012146 



TRAP 



15/364 
13/356 

004064 
004064 



{NOW WF. TF5T THAT WE GET AN INTERRUPT ON THE TRAILING EDGE OF BIT 15 



TRAP 
;DATA (BIT 15 CLEAR") FOR WRITE 
iFNAHLF INT. ♦ TRAILING EDGE 
; CLEAR IR OCT IN CSA 
j GET CSA CONTENT 5 
1 15 IR CLEARED AND E 1*1 IE SET? 



050000 004062 



100$: 



110$: 



120$ 



0040»)4 
004064 



150000 004062 



130$: 



RGNSEG 




MOV 


#77777, Rl 


MOV 


050000, SICSA 


DIfi 


#100000, u)C5A 


MOV 


BCSA.BAD 


CMP 


#50000, HAD 


CALL 


INSERT 


BEQ 


100$ 


MOV 


#50000, GOOD 


ERRSOKT 


1405.E1405.EER1 



CKLOQP 



CLR 


INTELA 


MOV 


R3.R4 


JSR 


PC. WRITE 


HCC 


110$ 


EXIT 


T5T 


JSR 


PC, U 1500 


rue 


R4 


tiNE 


110$ 


1ST 


INU LA 


CAl.l 


INSERT 


HNE 


120$ 


ERRSOfT 


1406,El406,EER3 



CKl.OOP 



MOV 


UCSA.HAD 


CMP 


M 50000, HAD 


CAl L 


INSl RT 


BEU 


1 ',0 $ 


MOV 


,'M'»0000,l,OOD 


ERRSUKl 


140/,E1404,EER1 



ENDSEG 



C$ESEG 



CJflSFG 

ROUTINE 



i SKIP BRANCH 
{BRANCH IK YES 
{SET UP DATA FOR 
{ERROR HANDLER 



J 



IE 'SKI' I 



it r 



ERROR HANOI ER 

TRAP 
. WOHO 

. WORD 
.WORD 



C$ERS 

1405 

E1405 

FER1 



OKT 



TRAP 

CLEAR INTERRUPT H.AG 

REt OAO WAIT COUNTER 

SEND DATA 

BRANCH U NO ADUR. ERROR K)UN() 

EXIT TEST IE ADDRESSING ERROR 

TRAP 
.WORD 

iwnn 500 us 



C$CLP1 



C$E XII 
L10047- 



5 BRANCH IE NOT PINT SHED 

{WAS THEME AN INUHHUPl UN I RAIL.? 

{SKIP ORANCH IE ' SF1' IS SET 

{BRANCH IE iE5 

{ERROR HANDLER 

TRAP C$ERSOET 

.WORD U(u» 
. WDRO El40o 
.I'OMl) EER< 



{(HI CSA C0NTENT5 
ll5 IR, U AND II E 
jSKLP BRANCH IE ' 
{BRANCH IE lES 
{St 1 uw DAI A I OR 
{ERROR HANDLER 



TRAP 



SEl ' IS St T 

ERROR HANOI f R 

TRAP 
. WOKO 

. WORD 
. WDRO 



C$CLP1 



10001$: 



TRAP 



C$t RSLIE 
140 
I L404 
I EMI 



C$1 si 



• t U\ NOW SWITCH HITS 14 UN AMD HH- 
{AND TtSI THAI WL (it I NO 1NIERRUP1 



POUR TIME 



I 14 
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VI 77 

vi ;a 

7179 
7180 
7181 

7182 
718? 

7185 

7167 



7188 
7189 
7190 
*. 1.91 
7192 
7193 
7194 



7195 

7196 
719/ 
7198 
7199 
7200 
7201 



7202 

720 :< 

7204 
7205 
7206 
720/ 

/20a 
7;?09 

7210 



721 i 



7212 

721 '■ 

7214 

7215 
72 lo 



044506 

044512 

044520 

044526 

044526 

044530 

044532 

044536 

044540 

044544 

044546 

044546 

044550 

044552 

U44556 

044560 

044562 

044 566 

0445/2 

0445/4 

04457m 

044576 

044600 

044602 

044604 

044604 

044606 

044614 

044622 

044626 

044630 

044636 

044636 

044640 

044642 

044644 

044646 

044t>46 

044650 

044652 

044654 

044656 

044660 

044662 

044666 

0446/0 

0446/0 

0446 /4 

0446 hy 

0446/*, 

0446/6 

044700 



012705 
0127 7/ 
052777 

104404 
005001 
005037 
010304 
004/37 
10300c? 

104432 

001632 
004 73/ 
005304 
001374 
005737 
004 73/ 
001404 

10445/ 

002*00 
04 6? 34 
00/442 

104406 
017/3/ 
02273/ 
004737 
00140 7 
012737 

104457 
002601 
046315 
007342 

104406 
005/05 
001006 
005305 
005/01 
001/23 
012/01 
000721 

012/00 
104441 



104405 
00013/ 



000004 
070000 
100000 



004150 
016122 

011514 



004 1 50 
012146 



137164 
137156 



140$ 
150$ 



160$; 



13 7072 
070000 
012146 



004064 
004064 



070000 004062 



160$ 



077777 
000340 

045560 



190$ 



MOV tt4,R5 

MOV tf/OOOO.aCSA 

BIS oiooooo.acsA 
b(;nseg 



CLR 
CLR 
MOV 
JSR 
BCC 
EXIT 



JSR 

DEC 

BNE 

TST 

CALL 

BEU 

ERRSOFT 



Rl 

INTTLA 
R3,R4 
PC, WRITE 
160$ 
TST 



PC.WT500 
R4 

160* 

INTK.A 

INSERT 

170$ 

1408.E1408.EER3 



170$: CKLOOP 



MOV 


b3CS A, BAD 


CMP 


it 70000, BAD 


CALL 


INSERT 


Bt:u 


180$ 


MOV 


70000, GOOD 


ERRSOFT 


1409,E1409,EER1 



CKl OOP 



isr 


R5 


BNE 


190$ 


DEC 


R5 


TST 


Rl 


BEU 


1 10$ 


MOV 


» » • • f 

X pill 


BR 


j : .o $ 


setpri 


ttPRIO? 


ENDSt ti 





/.Rl 



JMP 

i M I 0U LEW I 
{CODE WILL BE 



UVR14 



SEQ 0180 



(LOAD FOUR TIMES LOOP CUUNTER 
I SET IE.ETE AND ELE IN CSA 
jCl.EAR IR BIR IN CSA 

TRAP C$BSEb 
{DATA KOR WRITE ROUTINE 

{CLEAR INTERRUPT FLAG 

jRELOAD WAIT COUNTER 

5 SEND DATA AND ADD OUTPUT OEBOU. 

{BRANCH IE NO AODR. ERROR FOUND 

{EXIT TEST IE ADDRESSING ERROR 

TRAP C$1 XII 
. WORD L 1004 7 - 

{WAIT 500 US 



{BRANCH IE NOT Y INISHED 
; NO INTERRUPT SHOULD BE SHOWN 
I SKIP BRANCH TE ' Sf T ' IS SET 
{BRANCH V NO INTERRUPT OCCURRED 
{ERROR HANDLER 

TRAP 
.WORD 
.WORD 
, WORD 



RAP 



SE T 



OET CSA CONTENTS 

IS TR.IE MNO ETE St T 

SKIP BRANCH IE ' SET 

BRANCH IE YES 

SET UP DATA f'OR ERROR HANDIER 
{ERROR HANDLER 

TRAP 
.WORD 
.WORD 
.WORD 



C$ERSDFT 

14 08 

E1408 

EER3 

C$CLP1 



C$tR50FT 
1409 

E1409 
EER1 



i 



TRAP 
ROUTINE 4 



CSCLP1 



IME 



;HAVE WE DONE. mi 1 

{BRANCH IE YES 

{DECREMENT FOUR TIMES LOOP COUNTER 

{USED DATA ALL ONES ? 

{BRANCH U YES 

j IF NO, t OAD ONES DATA WRJ It ROUTINE 

{BRANCH BACK TO WRITE ROUTINE 

{DISABLE INTERRUPTS 

MOV v PR I 0,*,R0 
TRAP CSSPRI 

10002$ : 

TRAP C$ESt ii 
{JUMP TO QUICK VERIFi ROUTINE 



was wmut 'in.o in tk .omuari p 

EXECUTED. WE WILL TtST THE SAME 



TABl t , THb ► 01 I 0W1N0 

AS ABOVE BUT WITH I OW HUl 



M14 
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SEQ 0181 



7217 
72ltf 

7<U l * 
7220 
7221 
7222 

7223 

7224 

7225 
7226 

722/ 

7228 

'22* 

/230 

7231 



7252 
7235 
7234 
7235 
7236 
723/ 
723a 
723^ 
7240 



7241 

7242 



724 3 
7244 
7245 
724 b 
724/ 
724 B 



724 1 * 
7250 
7251 
7252 
7255 
7254 
7255 



7256 



044 704 

044/12 

044/20 

044/26 

044/32 

044 7 36 

044 7 3h 

044 740 

044 742 

044/44 

044 752 

044 756 

044/60 

044 760 

044 762 

044764 

044 7/0 

044 7/2 

044774 

045002 

045006 

045012 

045014 

045020 

045020 

045022 

045024 

045026 

045050 

045030 

045032 

045032 

045036 

045040 

045044 

04 5052 

045054 

045060 

045062 

045062 

045064 

045066 

0450/2 

0450/4 

045076 

045102 

045106 

045110 

045110 

045112 

045114 

045116 

045120 

045120 



052/7/ 
0427 7/ 

05277/ 
015/02 
013703 

104404 
005001 
010304 
01275/ 
004 737 
103002 

1044 32 

001420 
004737 
005304 
001374 
017737 
005737 
004737 
001406 
005037 

10445/ 
002603 
045/03 

007400 

104406 

012/00 

104441 
012701 
012/7/ 
010304 
004 737 
103002 

104432 
001516 
004/37 
005304 
0015 /4 
005/3/ 
004 73/ 
00100'! 

10445/ 
002604 
045764 
00744 c 1 

104406 



000002 
000001 
000010 
004 1 56 
004162 



002602 
016122 



011514 



136702 
004064 
012146 

004062 



000000 

100000 

060000 

016122 



011514 



004150 
012146 



j DENOUNCE VALUE, THE INPUT MODULE DEBOUNCE WILL BE SELECTED AS 5 MS, 



136766 
136760 
136752 



LLPAl4s BIS 
BIC 

BIS 
MOV 
MOV 
BGNSEG 



007200 



10$: 



20$ j 



004064 



30$ 



136632 



40$ 



CLR 
MOV 
MOV 
JSR 
RCC 
EXIT 



JSR 

DFC 
BNE 
MOV 

tst 

CALL 
BE (J 
CLR 
ERR50FT 



02 , b)MOD 

#1,BM0D 

410,fi)M0D 

CYCLLS.H* 

LLWC.R3 



Rl 

R3.R4 

41410. .ERRNBR 

PC, WRITE 

20$ 
TST 



PC.WT500 

R4 

20$ 

8)0 AT, BAD 

BAD 

INSERT 

30$ 

GOOD 

1411.E1402.EER2 



CKLOOP 




SETPRI 


APR 100 


MOV 


4100000, Rl 


MOV 


460000, u)CS A 


MOV 


R*,R4 


JSR 


PC, WRITE 


BCC 


40$ 


EXIT 


TST 


JSR 


PC.WT500 


DEC 


N4 


BNE 


40$ 


15 I 


1NU I A 


CAi.l 


INSERT 


BNF 


50 i 


LRRSOET 


1412.E1403.EER3 



{LOAD AN INPUT DEBOUNCE OF 5 MS 

SWITCH INPUT MODULE TO LLS 
LOAD CYCLE COUNTER 
LOAD LLS WAIT COUNTER 











TRAP 


CJUSEG 


DATA 


FOR WRITE ROUTINr 






SAVE 


WAIT 


COUNTER 








LOAD 


ERROR NUMBER 


FOR 


WRITE ROUT. 


SEND 


DAI A 










BRANCH IF 


NO ADDR 


ERROR FOUND 




EXIT 


TEST 


IF ADDRESSING ERROR 












TRAP 


C$EXI I 










.WORD 


L 1004 7- 



WAIT 500 US 

BRANCH IF NOT FINISHED 
GET DATA REGISTER CONTENTS 
i: niiTfl REG> OF INPUT MODULE 



ZERO? 



BRANCH If- 1FS 
SET UP DATA FOR 
ERROR HANDLER 



SFI' IS SET 
ERROR HANDLER 

TRAP 
.WORD 
.WORD 
.WORD 



ENABl L INTERRUPTS 



TRAP 



C$ERSOFT 
1411 
E1402 
EER2 

CJCI.P1 



MOV 
TRAP 
WRITE 

EDGE 



DATA (fll I 15 SET) K)R 
ENABLE INT. ► LEADING 
REl GAD WAIT COUNTER 
SEND DATA 

BRANCH IF NO ADDR. ERROR I OUNJ 
EXIT TEST IF ADDRESSING LRROR 

TRAP 
.WORD 
tWATT 500 US 



4PRI00.R0 
CJ5PR1 
ROUTINE 



C$1 XI f 
1.1004 7 



URANCH IF NOT FINISH* D 
WAS THEHE AN INTERRUPT 7 
SKIP BRANCH IF 'SFI' IS 
BRANCH IF it S 
ERROR HANDLER 



SET 



50$ 



CKLOOP 



TRAP 
.WORD 
.WORD 
.WORD 

TRAP 



C$1 R50FT 
14 12 
E1403 
ELR3 

C4Cl.Pl 



N14 
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seu oi82 



7257 
7258 
7259 
7?60 
7261 
7262 



7263 



7264 
7265 
7266 
7267 

7268 
7269 
7270 
72/1 
72 /? 
7273 
7274 
7275 
7276 



727 7 

7278 
7279 

7280 
7281 
7282 



7283 
7284 
7285 
7286 
728 7 
7288 
7289 



7290 

7291 
7292 
7293 

7294 



045122 

045130 
045136 
045142 
045144 
045152 
045152 
045154 
045156 
045160 
045162 
045162 
045162 



045164 
045164 
045166 
045172 
045200 
045206 
045214 
C45222 
045226 
045230 
045236 
045236 
045240 
045242 
045244 
045246 
045246 
045250 
045254 
045256 
04526? 
045264 
045264 
045266 
045270 
04527*. 
045276 
045300 
045304 
045310 
045312 
045312 
045314 
045316 
045320 
045322 
04532? 
045324 
04533? 
045540 
045344 



01/737 
022737 

004/37 
001407 
012737 

10445/ 

002605 
046034 
007342 



104405 



104404 
012701 
012777 
052777 
01773/ 
022737 
00473/ 
001407 
01273/ 

104457 
002606 
046103 
007342 

104406 
005037 
010304 

004737 
103002 

10443? 
001114 
004 737 
005304 
001374 
005/3/ 
004/3 7 
001004 

104457 
00260/ 
046163 
00/442 

104406 
01/737 
022/3 7 
CO.: 73/ 
00H07 



136556 

160000 
012146 



077777 
050000 

100000 
1364 72 
050000 
012146 



004150 
016122 

011514 



004150 
012146 



004064 
004064 



160000 004062 



MOV 


&JCSA.BAD 


CMP 


4160000, BAD 


CALL 


INSERT 


BF.Q 


60$ 


MOV 


4160000, GOOD 


ERRSOFT 


1413,E1404 f EERl 



I GET CSA CONTENTS 
SIS IR,IE AND ELE 
} SKIP BRANCH If 
jBRANCH IF YES 
i SET UP DATA FOR 
; ERROR HANDLER 



60$: 



ENDSEG 



S^I' IS SET 
ERROR HANDIER 

TRAP 
.WORD 
.WORD 
.WORD 



10003$ 



TRAP 



CU'.RSOFT 
1413 
Ei404 
EER1 



CSESEG 



{WE NOW TEST THAT WE GET AN INTERRUPT ON THE TRAILING EDGE OF BIT 15 
BGNSF.G 



136504 
136476 

004064 
004064 



050000 004062 



MOV 


«//777,Rl 


MOV 


450C00.3CSA 


BIS 


4100000, 3CSA 


MOV 


SCSA,BAD 


CMP 


450000, BAD 


CALL 


INSERT 


BEQ 


70$ 


MOV 


450000, GOOD 


ERRSOFT 


1414.E1405.EER1 



70$ 



CKLOOP 



T3AP 


C$B5EG 


DATA (BIT 15 CLEAR) FOR WRITE 


ROUTINE 


ENABLE INT, * TRAILING EDGE 




CLEAR IR BIT IN CSA 




GET CSA CONTENTS 




IS IR CLEARED AND EI*ETE St T 




SKIP BRANCH IF • SFI* IS SET 




BRANCH D YES 




SET UP DATA FOR ERROR HANDLER 




ERROR HANDLER 




TRAP 


C$FRSOFT 


.WORD 


1414 


.WORD 


L1405 


.WORD 


EER1 



80$ 



CLR 


INTFLA 


MOV 


R3.R4 


JSR 


PC, WRITE 


BCC 


80$ 


EXIT 


TST 


JSR 


PC.WT500 


DEC 


R4 


BNE 


80$ 


TST 


INTFLA 


CALL 


INSERT 


BNF 


90$ 


ERRSUFT 


1415.E1406.EER3 



J 

TRAP C$CLP1 
CLEAR INTERRUPT FLAG 
RELOAD WAIT COUNTER 
SEND DATA 

BRANCH IF MO ADDR . ERROR FOUND 
{EXIT TEST IF ADDRESSING ERROR 

TRAP C$l'xir 
.WORD L 1004 7- 
WAIT 500 US 

BRANCH U NOT FINISHH) 

WAS THERE AN INTERRUPT ON TRAIL? 



SKIP BRANCH IF 
BRANCH IF YFS 
ERROR HANDLER 



90$ 



CKLOOP 



SFI 1 IS SET 



TRAP 

.WORD 
.WORD 
. WORD 



136354 
150000 
012146 



0040^4 
004064 



MOV 


UCSA.UAD 


CMP 


4150000, BAD 


CALL 


INSERT 


BEQ 


100$ 



GET CSA CONTENTS 
15 IR.IE AND ELE SET 
SKIP BRANCH IF * SKI' 
BRANCH IF YES 



TRAP 



IS SET 



CSEKSOKT 
1415 
EL4CO 
EER3 

CSCLP1 



\)} ( > 
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TtST 14; LUlilfAl INPUT l.OOPBACK Tt ST INPUT MUDUl.fr' INTERRUPT 



5EC1 01G3 



^S 04534b 01?737 150000 00406? 



7 4 ?9t» 045354 
045354 
04555b 
045360 
04556? 

\?*V 045 564 
04 5 3b 4 
045564 

v?^» 

7300 
7 301 
7 30? 

;?03 

7304 

7 305 



7 30b 
730/ 
7308 
7304 
7310 
7311 



731*? 

7315 
7 314 

7315 
7 51b 

v.M / 

7316 



731 1 * 

7 3?0 
n 3.'l 
7 3?? 
7 3? 3 
*3?4 
7 3?5 



7 3, b 

/V/ 
7 3.'M 

7 ', ',0 

Vf.M 
V55J 



045366 
0453 7? 
045400 
04540b 
04540b 
045410 
04541? 
04541b 
0454?0 
04 54? 4 
0454?6 
0454?6 
0454 30 
04543? 
04 54 36 
045440 
04544? 
04S446 
04545? 
04 5454 

0454 54 
04545b 
045460 
04 546? 
045464 
045464 
045466 
0454/4 
04550? 
045506 
045510 
045516 
045516 
0455?0 
0455?? 
045S?4 
0455?b 
0455?6 
045550 
04553? 
04 5554 

0455 V, 
04 554 
045W2 



104457 
00?bl0 
046034 
00734? 



104405 



01? 70S 
01?7 7/ 
05?/.'/ 

104404 
005001 
00503/ 
010304 
004 / 3 / 
10300? 

1044 5? 
000/5? 

004 7 3 7 
005304 
0013/4 

005 M 7 

004 7 3 / 
001404 

10445/ 
00?b 1 1 
046? 34 
00744? 

10440b 
017/3/ 
0?? / 3 / 
004/3/ 
00140/ 
01?75/ 

10445/ 
00?61? 
046 315 

00 7 34? 

10440'. 

005 705 
001006 

005 50 c 

oo r - fox 

001 /.''- 

owvoi 



011514 



004150 
Ol?146 



1005 : 



MOV 
frRRSUI- T 



ENDSt'.U 



01. 50000,0000 
1416,frl404,tfrRl 



I 51 T UP OAT A i OR ERROR HANOI f R 
I ERROR HANOI. FR 

TRAP 

.WORD 
.WORD 
.WORfJ 



10004 $ 



TRAP 



CUR 
1416 
fr 1404 

EERl 



csesfcCi 



;op r 



000004 

0/0000 136 304 

100000 13b?7b 



004 150 
0161?? 



136?1? 004064 

0/0000 004064 
01?146 

0/0000 00406? 



O'/Z/.V 



|Wfr NOW 


SWITCH 1 


HITS 14 ON AND OFF 


TOUR TIMET, AND TEST THAT WE 




iGET NO 


INTERRUPT 








MOV 


04, R5 


llOAD » OUR TIMES I OOP COUNTER 






MOV 


70000 ,aC5A 


»5ET It- ,1 It AND fr.it. IN C5A 






BIS 


0100000, b)CSA 


1 CLEAR IR BIT IN C5A 






BCJNSKCi 




TRAP 


C«B5Eb 


tlOt: 


Cl.R 


Rl 


jUATA TOR WRITL ROUT INI" 




l?0$s 


Cl.R 


INTU A 


j Cl.fr AR INTERRUPT U.Ali 






MOV 


R3.R4 


iRfrl OAD WIT COUNTER 






J5R 


PC. WRITE 


l5t.N0 DATA ANO ADO OUTPUT OfrBOU 


, 




HCC 


150$ 


I BRANCH If NO ADDR . ERROR F'OUND 






EXIT 


T5T 


iTXIT TEST IF ADDRESSING FRROR 

TRAP 
.WORD 


C5F XII 
L 1004>. 


1305; 


JSR 


PC.WT500 


iWAIT 500 US 






DEC 


R4 


I . . . 






BNt 


150$ 


j BRANCH It NOT f INI >HEO 






TM 


INTU A 


|WA5 THFMl. AN INU HRUPT .' 






LAI i 


INSt MT 


|SK1P BRANCH U * Sf'I* 15 St. T 






BE Q 


140* 


jtlRANCH U »t'» 






ERRSOFT 


14l7,frl40«,fr(-R3 


jfrRROR HANOI ER 

TRAP 

.WORD 
.WORD 
.uiORO 


CURSOF 
141 / 
E140A 
EfrR3 


140$; 


Cki OOP 




TRAP 


CICl.Pl 




MOV 


yC'iA.HAO 


jOf T C5A CONTENT , 






CMP 


0/0000, BAO 


I IS IR. It ANO t TE ',fr T 






CAl I 


INStHT 


I SKIP BRANCH IF 'SF I' IS St T 






Hf U 


150$ 


, BRANCH IF US 






MQv 


0/ 0000, (.000 


j Si I up OAT A ►OR ERROR HANOI I R 






[ RRSOt T 


141rt,fr 140'5HMI 


jtRROR HANOI IR 

TRAP 

. WORB 
■ WORD 

.WORD 


CtHI -i> 
14 1* 
t. 140 1 ' 

M Rl 


150$; 


O'l OOP 




1 

TRAP 


:.k\ pi 




P.l 


RS 


jHMvfr wt onNt mi-, RouriNt 4 nut : 




HNt 


Ib0$ 


iBRANCH V its 






n> C 


R5 


lOtCRtMtNT >0U« lIMfr , (OOP C?i'N 


M » 




t\J 


Rl 


lUSt t) DATA Al l ONI S,' 






Mi 


I ! $ 


j BRANCH If tfr. 1 , 






MUV 


O/.W/.Rl 


1 1* NO. LOAD ONES DATA wRUt R?' 


v UNt 



CI! 
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TEST 14: DIGITAL INPUT I OOPBACK II- ST INPUT MODULE INTERRUPT 



SEU 0184 



'555 
7 554 



"55' 



735*. 
75?/ 
7J5fl 

7 33^ 
'.'540 
7541 
"34 t > 



"54 5 
7*44 

7 54 5 
754t> 
7 34 7 
7S4H 
7VW 
7350 
,'3M 
7 55.? 
7 A .*. 

'M f ,4 

7 5V, 
7 3Sto 

735 7 



'MS* 
7VV 
7 * ■' 1 
737^ 



045546 
045550 
045550 
04 5 S 54 
045S56 
04W.6 

045556 

045560 

045*364 

045566 

0455 .v 

045600 

04560*1 
045606 
045610 



0456 K 1 
04 5/05 
045 />»4 
04 ft 034 

04M05 
046165 
04»h»34 
046315 



04MO*" 4 
04f.40i' 
046402 



ooo nn 

OUVOO 
104441 



104405 
005 757 
001010 
005.' 5 7 
0^5 75 7 
0014 0^ 
00015/ 

1044 3.? 
000b 7..' 



045 
104 
lib 
105 
10 5 

1U» 

111 
105 



104401 



000 540 



00? ?A? 

004144 

004 14b 

0437r>4 



KM 

101 
11/ 
l.M 
1M 
117 
116 

las 



004144 



06? 
1?4 
040 

101 
101 
040 
KM 
10X 



160< 



W K?OI 

SETPRI 0PRI07 



ENDSEG 



I BRANCH BACK TO UP HE ROUT INF 
iDISAOl t INTERRUPTS 

MOV 

TRAP 



I 0005 i 



QVR14 



rsr 


QVP 


BNE 


EXQV14 


INC 


ITRCNt 


CMP 


UROf F 


BFU 


KXQV14 


JMP 


1TRA14 



TRAP 
SELECTED? 



0PRIO/.RO 

CJSPRI 



C5ESEG 



ITRCNT 



fXQV14} HXIT TST 



I 15 QUICK VERIF i PA C 

I If YES, T.XIT Tf.Sl 

j I TERATION COUNTER » 1 

I DEFAULT ITFRATTON EXFCUTED 

»IF iE5. EXIT TEST 

I IF NO, TtST TTERATION 

ILXIT TtST 

TRAP 
.WORD 



CU .<IT 
t. 1004 7 



TSH014 
E140^: 
E1403; 
E1404- 
t 1405: 
F 1406 j 
tl40fl: 
Ei409j 



.NLISf 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.LIST 

.EVEN 
tNOTST 



.EVEN 



BEX 

/*S?#ADIGITAl INPUT L OOPBACK TtST INTfRHuPT ; INF. TE5T«*N/ 

/DATA REGISTER CONTENTS OF INPUT HODU t INCORRECT/ 

/NO INTERRUPT ON LEADING EDGE OF LINE 15' 

/CSA REGISTER INCORRECT AFTER INTERRUPT/ 

/CSA REGIS It R NOT I OADABl E UiTH THE CORRfCT DATA' 

/NO INTERRUPT ON TRAIL LNG E D(it OF" t INF 15-'" 

/INTERRUPT OCCURRED WHEN SWITCHING DATA BITs 14/ 

/CsA REGXSTFR CHANGED AFTER SWITCHING DATA BITS 14/ 

UEX 



I 1004 



TRAP 



C5ETST 



I VI. Li 

HAROWAW TtSlS MACHO Ml AH> ,'f. OCI HS IViV PAlU /fl 
TtST 14: DU;iIAl INPUT I OOPRACK TFST INPUT MODUI F TNTKRNUPT 
7.VHO 046404 bNDMOD 



i i 
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TEST 14: DIGITAL INPUT LOOPBACK TEST 



?3iV» 

74*.;* 

74 54 
74 ?S 
74 5r% 
745 ' 
74 58 
74 V» 
.'4*0 
744 1 
7442 
744 5 
7444 
744 S 
74 4 ti 
744 ; 
744 8 
?44 l * 
74 SO 
74 M 
74 S2 
74S5 
/4S4 
74SS 
74 Sr, 

74:.; 

74SH 
74 V* 
7^.0 
74^1 
74f.. 1 
74 r^ 
74 r .4 
74f.S 
74m* 
74f../ 
74 rj S 
74 ^'» 

74 /() 
74/1 
74 /,' 

74/5 
74 .*4 



74 ":. 

74 ■>, 
74 ,' / 
74 ;h 

74 .' l * 
7480 



04t>404 



04M04 
046404 
04M04 
046410 
04f,4L/ 
04 6414 
046416 
046416 
0464. J 
0464.V 
0464*V 
04M24 
04 64, "4 
04«.4,?6 
0464^6 
0464 ',0 

t)4r,*i.',4 



004 tM 
0OSOO4 

10 5002 

10445.? 
004066 

104 4 SO 
105416 

104421 
V '00 
Q01410 



011714 



INPUT MODULE INTERRUPT 
.TITLE HAHV-JARE TESTS 



BliNiiOD 
SBTTL TEST 15: ANALOGUE INPUT TEST FIELD AND HANUf ACTURJNG U r J. 

TEST 15 - ANALOGUE INPUT TEST. 

AT FIRST THE USER IS TOLD THAT THE TEST WIL.l ONLY RUN CORRECTl t IK THE 

MODUt F HAS DFFN CAl TBRATFD CORRECTLY. 

THEN HE IS ASKED HOW MANY MUXBOARDS ARE CONNECTED THE THE CONTROLLER. 

THEN HE IS ASKEO TO CONNECT A CALIBRATED VOLTAGE SOURCE. ON THE EVEN 

INPUTS TO THE MODULE VIA THE ANALOGUE INPUT TEST CONNECTOR, 

PROMPTED Bv THE PROGRAM, THE USER THEN 

SETS UP A SERIES OF VOLTAGES, TYPING 'CARRIAGE RETURN' AFTER EACH SO 



SEQ 0166 



GAINS. OTHER 

' WAS ANSWERED 'HE E 01 LOWING 
FOR GAIN 10 IS 4 l.SH, 
I SB AND HM 



i.2,s rs 2 

S L SB , I- OR 

i CONNECTED 



I. SB 
GAIN 
WE WILL 



001000 



THAT THE PROGRAM CAN CHECK THE D/A CONVERSIONS. 

THE CONVERSION FOR 48.828 MV ARE PERFORMED ON All 

CONVERSIONS ARE PERFORMED ONLY IN GAIN I. 

IF "N" TO THE SW QUESTION "RUN MANUFACTURING TEST 

TOLLERANCE MAY fiF USED , FOR GAIN 1,2.5 IS ? l.SH, 

FOR GAIN 20 IS 6, FOR GAIN 50 IS 7 LSB, FOR GAIN 100 IS 12 

GAIN 200 IS 20 LSB. 

IF "1" WAS ANSWERED THEN THE TOLLERANCE WILL BE , E OR GIAN 

KOR GAIN 10 IS 3 LSB. FOR GIAN 20 IS 3 LSB, FOR GAIN SO IS 

100 IS 10 LSB AND FOR GAIN 200 IS 15 LSB. IF A MUX BOARO T^ 

ADD 2 LSB MORE FOR GAINS OVER 10. 

NEXT THE USER IS PROM TED TO CONNECT THE VOLTAGE SOURCE. TO THE UDU INPUTS 

AND DO THE SAME" AS FOR THE EVEN I INES AMOVE. 

THE VALUES USED DEPEND ON WHETHER THE MODULE IS 

SFT UP FOR UNIPOIAR OR BIPOLAR INPUT 

FINALLY. THE EXTERNAL TRIGGER FUNCTION IS TESTED Bt SWITCHING THE 
ENABLE EXTERNAL TRIGGER ON AND Off" TO 00 THF E XTE.RNAl START CIET IS i OOPE 
HACK TO THE EXTERNAl TRIGGER INPUT VIA 1'HE ANAl 06UE INPUT TEST CONNECTOR). 
THE EXTERNAL TRIGGER FUNCTION IS TESTED UNDER INTERRUPT. 

U THE. "UAM" FLAG IS SE I , THIS TEST Is NOT CARRIED OUT. 

TO RUN THIS TEST SOCCE SSE UU '. THE DEVICE HAS 1(1 RE CAl IBRATEO CORRECT >. 

BGNTST IS. 

T1S: : 
SHECT j CALL SELECT ROUTINE 

5004 it; [VI TEST PARAMETER 

jl.lVE f F ST HEADER ADDRESS 
IS jlE CARRi IS* SET, EXIT TEST 

TSI it- XX T IE St 

TRAP C.%1 x 1 f 

.WORD i 100S0 

U; MANUAl jl'i MMNUAi INTERVENTION At I 0U\ .' 

TRAM C$M.\N1 

HCOMPl [ Tl- 10$ iU iES. BRANCH tUAM Ft Ad NOT SE ' > 

BC*« ;^s 

RM AGS RO jR( AD (AERATOR HAGS INTO RO 

TRAP CSRn.t. 

(Ill tfPNT.RO jPRU-'l MESSAGES > 

BE M j U No, E k\ r 

RRINTE tfTMIS |U US PRINT TEST DlSABl \ 



CALL 
.WORD 
TSHD1S 
BCC 
E XI T 



i It, 



.5 
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7481 



/482 



7463 



7484 



748b 



74H6 

748/ 
7488 
7489 
7490 
74 91 
7 4 op 
7493 



74 94 
749S 
7496 



74 9/ 
74 9S 
7499 



0464 56 

04644c 1 

046446 

04 64 SO 

046452 

046456 

0464S6 

046460 

046462 

046462 

046466 

0464 7? 

0464/4 

0464 76 

046502 

046502 

046506 

046512 

046514 

046516 

046522 

046522 

046526 

046552 

046534 

046536 

046542 

04 654 2 

046546 

046552 

046554 

046556 

046562 

046566 

0465/2 

0465/4 

046576 

046602 

046610 

046612 

046612 
046616 
046622 
046624 
0466P6 
046652 
046h40 
046642 
046642 
04 6646 
046*52 
046654 
0466 V, 

046662 
046666 
046.,/,' 
046672 



012746 

012746 
010600 
104417 
062706 

104432 
004026 

012/46 

012746 
010600 
10441/ 
062706 

012746 

012746 
010600 
104417 
062706 

012746 

012746 
010600 
104417 
062706 

012746 
OlTMb 

010600 
10441/ 

06270.'* 

000 r *, I 

005/5? 

001753 

005C01 
00503/ 
032777 

001414 

012/46 
012/46 
010600 
10441 / 
062 706 
012/3/ 
000410 

012746 

012/46 
010600 
10441/ 
062/06 
005 / / / 
005037 

104443 



051100 
000001 



000004 



05233/ 
000001 



000004 

052430 
000001 



000004 

051202 
000001 



000004 

051304 
000001 



000004 

0)65/'< 

017000 



050664 

000020 135070 



052265 
000001 



000004 

000001 050664 



052212 
000001 



000004 
1 5 50 14 
0SQ666 



35: 



10$ j 



EXIT TST 
PRINTF ftPMF.153 



PRINTF APME154 



20$: 



PRINTF OWMfclbl 



PRINTF OWMtliii? 



CHI i 

1ST 

BEQ 

lTRAlbi CLR 

CIR 

mi 

Bf U 
PRINTF 



20$ 



30$; 



f I. ASM 
El. SANS 
20$ 

Ml 

nipoi 

#20,ii)M0D 

20$ 

OPMElS..' 



MOV 


ft I ,61001 


MM 


5i)$ 


PRINTF 


0PMM51 



jEXIT TEST 



I TELL WITCH 



{PRINT TfcST 



jPRINT TEST 





SEQ 018/ 


M()V 


0TM15, (SP) 


MOV 


01, ( 5P) 


MOV 


SP.RO 


TRAP 


C$PNTF 


ADO 


04 , SP 


TRAP 


CJLXIT 


. WORD 


L 10050 . 


TEST FOR CALIBRATION 


MOV 


#PMFir>3, (SP) 


MOV 


01, C5P) 


MOV 


SP.RO 


TRAP 


C$PNTF" 


ADD 


04 , SP 


MOV 


0PMF154, >CSP) 


MOV 


ox, ( sp) 


MOV 


SP.RO 


1RAP 


CJPNfE 


AOD 


04, SP 


CONNECTOR CONNECT IOr 


MOV 


OWMfclSl.-CSP) 


MOV 


01, -C5P) 


MOV 


SP.RO 


TRAP 


CfPNTF 


ADD 


54, SP 


CONNECTOR CONNLCTION 


MOV 


OUMF152, -(SP) 


MOV 


01, (SP) 


MOV 


SP.RO 


TRAP 


C$PNT'" 


ADO 


04 . SP 


N'i I FD ROUTINE 





{CAl I. Fl.A 1 

j WAS THF ANSWFR NO 7 

;U itS, BRANCH 

{CI FAR TIMPORARt STORE 

jCl FAR BIPOLAR FLAG 

j IS UNIPOLAR RANGE SHtCTEU? 

I BRANCH If US 

jPRINT BIPOLAR MESSAGES 



l-.T iJOAl 

Cl.R Mi.iXC 

GMANIU MLSiSl*AN^ra,l)» 1,0, 



lANO St T BIPOLAR » I AG 
I SKIP UNIPOl AR PRINTOUT 
jPRINT UNIPOLAR MESSAGES 

iRI.AO OAT TO Cl R OONF *t R 

;CUAM MUX HOARD COUNUR 

t N0 i HOW MANt MUX boarelk 



MOV 


OPMElVn'. ■■(, ..»P> 


MOV 


#1, iSP) 


MOV 


SP,R0 


TRAP 


C$PNIF 


AOO 


04.SP 


i 
MOV 


<>PMt ! SI , v SP 1 


MOV 


I , K W ) 


MOV 


SP.RO 


TRAP 


C $PNH 


AOO 


•M, : ;;» 


'R bit 

1 


IN l"-.-\ 


. \\i\ 


IHt \i\ 


TRAP 


w"JlJM4N 



i ; i 



G15 
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7500 
7501 
750? 
7505 

7504 
7505 
7506 
7507 
7508 
7509 
7510 
7511 
7512 
7513 
7514 
7515 
7516 
751/ 
7518 



75 U) 
7520 
75i? 1 
7522 



7523 



75.% 
7V5 

7S26 
752 / 
752* 
7520 

7550 
7551 



0466 74 

046676 

046700 

046702 

046/04 

046706 

046/10 

046/12 

046/12 

046720 

046724 

046726 

046734 

046740 

046 74 'c 

046750 

046754 

046762 

046766 

046770 

0467/2 

04 7000 

04 7004 

04 7006 

047010 

047014 

04 7020 

04 7020 

04 7024 

04 /030 

04 7032 

047034 

04 /040 

04/044 

04/050 

04 7054 

04 7054 

04 /060 

04/0fc>4 

04 /066 

04 7070 

04/0/4 

04/0/4 

04/0 76 

04 /100 

04/102 

04/104 

04/106 

04/110 

04/1 10 

04 / 1 1 4 

04/116 

04/122 

04/126 

04 /HO 

04/136 

04 7144 



000406 
050656 
000042 
051340 
17777/ 

cooooo 

00000? 

012737 

005737 
001411 
012737 
005737 
001403 
01273/ 
012703 
012737 
005737 
001004 
005003 
012737 
005737 
001001 
005004 
042704 
00503/ 

012/46 

012746 
010600 
10441/ 
062706 
016301 
016302 
004737 

012746 
0,2/46 

010600 
1.04417 
062706 

10444 ^ 
000404 
050660 
000 no 
051474 
1/7777 

005/37 
001 7b i 
00503/ 
005/3/ 
0C140? 
012/37 
022 76 J 
001016 



050/26 0506 74 
002232 

050 746 0506 74 
050656 

050/66 0506/4 

000014 

000024 050670 

050664 



000010 050670 
050666 



00 7400 
050662 

051415 
000001 



000004 
0506 76 
050/00 
015764 

051455 

000001 



000004 



050660 

004134 
050664 

00000 1 
000060 



PS151 



10* 



30$ { 



004 1 34 
0506 76 50$ 



MOV OFILTOL.TOLOF 

TST MANT5T 

BKU P5151 

MOV 4MAFT0L.T0l.0F 

TST ANS151 

Bfc'Q P5151 

MOV OMUXTOL. TOLOF 

MOV 014, R T , 

MOV 024. VOL TE 

TST BIPOL 

BNF 10$ 

CI R R 5 

MOV 010. VOLTE 

TST MUXC 

BNF 20$ 

CLR R4 

BIC 0/400. R4 

CLR ANS153 

PRINTF 0MES1S2 



MOV 


V0l.VA(R3'»,Rl 


MOV 


V0l.VA.2(R3),R2 


CAl t 


OF C OUT 


PRINTF 


00UT15 



GMAN1L ME5153.ANS152, ■ 1 . Trl'.S 



TM 


ANS152 


BKJ 


J0$ 


CI R 


MOD' 


TM 


BLPOt 


Bf U 


50$ 


MUV 


1 , MODI 


CMP 


04 H, ,V0LVA(R3 


ONE 


40$ 



5EQ 0188 



FTELD 



10000$ 
TOl.l FRANCE 



BR 
.WORD 

.WORD 
.WORD 
.WORD 
.WORD 
.WORD 

TABI E 



10000$ 
ANSI 51 
T$C0DL 
KES151 
-1 

TM.OL.IM 
T5HILIM 



TESl^ REUUTRED ? 



OFT 

ARF MANUFACTURING 
BRANCH IF NOT 

GET MANUFACTURING TOLLERANCE TABl.F 
ARF THERE SOME MUX BOARDS CONNECT* I, 
BRANCH IF NOT 
GET MUX TULLE RANCE TABLE 
POINT R3 10 BIPOLAR TABLf (V0LVA»14) 
10A0 BIPOLAR VOLTAGE TABLE END ADORE 
IS BIPOLAR SELECTED ? 
BRANCH IF YES 

POINT R3 TO UNIPOLAR TABLF C VULVA) 
LOAD UNIP. VOLTAGE TABLE END ADOR, 
ARE WE TESTING A MUX BOARfcU ? 
BRANCH IF YES 
BEGIN WITH CHANNEL zERO 
HH'.IN WITH FIRST CHANNEL IN BANK 
CL EAR ODO/EVEN H AG 
jPRINT VOLT SOURCE ADJUSTMENT 

MOV 

MOV 

MOV 

TRAP 

ADD 
OLCOm INPUT (Rl) 



:5S 



OMESl'i.*, -(SP) 
01, CSP) 
5P.R0 
C$PNfF 
04 . SP 



I OAO 

PR i N 1 
PRINT 



DEC J MAI. 
VULT 



NUMBER 



{AND SUURCE CONNECTION 



MOV 

MOV 

MOV 

TRAP 

ADO 

TRAP 
BR 

.WORD 
. wUf H> 

. WORD 
.WORD 



00UT15, • 
01. ( SP) 
5P.R0 
C$PNU 

04.SP 

C$GMAN 
1 000 1 $ 

AN ■.!*..' 

1 tcout 

Ml M53 
1 



SP) 



CONNECTION 



10001$ 
l IE ST AN5U1 R ^ SOURCE 
j GO ON U ANSWER WAS lES 
jlUAD ADCON INPUT (UNIPOLAR) 
; IS R1PUL AM SEt EC TED ' 
;Uwm;;Ch v t( s 
jlOAO ADCON INPUT UUPOl AM ^ 
jl > THE U\EO VOLTAGE 48,4428 MV 
1 BRANCH IF NOT 



H1.LJ 



HARDWARE T f SIS MACRO ML\H) 26 OC 1 H3 l!i:,V PAGf 80 3 
TEST 13: ANALOGUE INPUT TEST FIELD AND MANUFACTURING TEST. 



;s.V 



7534 
7535 
7536 
/S3/ 
7558 
753v» 

/540 
754 1 
7542 
754? 
7S44 
754 5 
7546 
754 7 
7548 
7549 
7550 
7551 
7552 



7553 

7554 
75'SS 

7556 
7557 
7558 
7559 
7560 
/561 
7562 
7563 



7564 

7565 
7566 
756 / 
7S6H 
756'* 
75/0 
75/1 
75 72 



04/146 
04/15.? 
04 715,'? 
04/156 
04 716c? 
04 7164 
04/166 

04/1/2 

04 1 1 76 
04 /200 
047202 
04 7204 
04/210 
04 7c? 10 
04 /212 
04 /220 
04 7222 
04 7226 
04 7234 
04/240 
04/242 
047246 
04 /254 
04 7260 
04 7266 
04 72 72 
04 /2 /4 
04 72/4 
04 7276 
04 MOO 
04/502 
04 M04 
04 7 504 
04 7306 
04/314 
04 7 316 
04 7 324 
04 7332 
04/334 
04/336 
04 M42 
04 r'344 
04 / 352 
04 / 352 
04 / 554 
04/356 
04 7 360 
04/362 
04 7 362 



04 M64 
04/3/0 
04 / 5 /4 

04/5/6 
047400 



012 702 003/20 



01274 6 
012/46 
010600 
104417 
062706 
004 73/ 
005302 
0013/4 
005005 
010537 

104404 
042/// 
006305 
0505 / / 
012737 
05053/ 
006205 
0504/7 
01/737 
0504 3 7 
023 73/ 
004 73 7 
001404 

10445/ 
002735 
051726 
0074 74 

104406 
052/ // 
005002 
017/37 
03273/ 
001013 
005302 
004/5/ 
001365 
052/3/ 

10445/ 
002/56 
051/55 

0074 74 

104406 



012/02 

004 / .5 .' 

005 502 
0013/4 
017/3/ 



05246/ 
000001 



000004 
011506 



004136 



0//536 

134456 
100000 
004062 

134436 
134432 
004062 
004062 
012146 



134362 
000200 



012146 
000200 



41* 



40* 
60? 



134464 
004062 

004C64 
004064 



70$ 



00000 1 154 3/0 



004064 80$ 
004064 



004062 



000012 
011514 



1342/6 004064 



90$: 



I * • ♦ 



100$ 



MOV 
PRINTE 



CALl. 

DtC 

BNE 

Cl.R 

MOV 

BGNSEG 

B1C 

ASl 

UIS 

MOV 

BIS 

ASH 

BIS 

MOV 

BIS 

CMP 

CAL.L 

BED 

ERRSUFT 



0<l OOP 

UiS 

Cl.R 

MOV 

BI! 

BM 

DLC 

CAI L 

BNE 

H I S 

ERRSUFT 



CKl. OOP 



#2000. ,R2 
0PME155 



UT25M 
R2 

41$ 

R5 
R5.GAIN 



0//536,aC5A 

R5 

H5,d>C5A 

0100000, (iOOD 

R 5. GOOD 

R5 

R4,o)C5A 

3C5A.BAD 

R4.G00D 

GOOD.BAD 

INSERT 

70$ 

150l.E1501.EER4 



Ol.blCSA 

R2 

SCSA.BAD 

0200, BAD 

90$ 

R2 

INst MX 

80$ 

(V lf )0,ii(U)0 

1502.E1502.EER4 



MOV 


010. ,H2 


CM I. 


U1500 


U C 


R2 


MM 


1 00 J 


MUV 


MAT, BAD 



iWATI LOOP NECESSARY FOR 
iPRINT WORKING MESSAGES 



j LOADING NEXT 

} CAPACITOR 

j BRANCH I> 30 

jl.OAD 

I LOAD 



VOI TAGF 



SEC. NOT OVLR 

ZERO INTu GAIN POINTER 
AOCON INPUT (GAIN) 



MOV 


0PME15S. 


MOV 


V>1. C5P) 


MOV 


GP.RO 


[RAP 


CtPNTF 


ADD 


#4,SP 


INTO 





TRAP 

{CLEAR ALL R/U BITS IN C A 

{CORRECT till POSITION FOR CSA 

{LOAD GAIN INTO CSA 

}SE T UP GOOD DATA 

5 ADD GAIN TO GOOD 

{CHANGL BACK BIT POSITION 

j LOAD CHANNEL NUMBER 

iGET CSA CONTENTS 

{ADD CHA. NUMBER TO GOOD 

i IS CSA CONTENTS CORRECT ? 

I SKIP BRANCH IF "SFI" IS SET 

j BRANCH IF rES 

j ERROR HANDLER 

TRAP 
.WORD 
.WORD 
.WORD 

TRAP 
SfAR! THE CONVERSION 
SET UP TIMEOUT COUNTER 
GET CSA CONTENTS 
CONVERSION OVER (DONE 5M)? 
BRANCH If YES 
DECREMENT TIMEOUT COUNTER 
SKIP BRANCH IF 'Sf I" IS SET 
BRANCH V NOT /[ RO 
SE T DOM IN GOOD 
ERROR HANDLER 



{REPEAT DATA OEAl > FUR 
j SAME CH ANNE t 

|S "s OVER 

I BRANCH If NUT 

lUH CONVERSION VALUE 



%LU 010 ( J 



C 5P ) 



C$HSEG 



C$ER i .OFT 
1501 
E1S01 
EER4 

CiCUPl 



TRAP 


C$1 R'-OM 


,WOR0 


1502 


• WORD 


E15 02 


.WORD 


E E R4 


TRAP 


CSCLPi 



i\i\(ti ntnt 



•t \. % u« wi . \ 



<i * • t- 
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c;t- - 



if- Q 0190 



*573 
75/4 
75 75 
7576 
75/7 
75/8 

75/^ 

7580 
7561 
758? 
7583 
7584 
7585 
7586 
VSH 7 
7 SAM 
758* 
7S l >0 
75'H 
719,' 
75*3 
75 c >4 
75*5 
75*6 

75*/ 

7598 



7599 



7600 
7601 
760? 
7605 
7604 
760'. 
760* • 

760 7 
7608 
760* 
7*i 10 
7*. 11 
76 12 

76 1 1 
7614 
76 IS 
7616 
761/ 
7618 

'61* 
76; '0 

76? I 
7»>?2 



04 7406 
04 7412 
04 "4 16 
04 7422 

04 7426 
04 74 32 
04/440 
04 7442 
04 7444 
047446 
04 74S0 
04/454 
04 7456 

04/460 
04 /464 
04 74 7? 
04/S00 
04/502 
047SIO 
04/316 
04 7524 
04/526 
04 7334 
04 7536 
04/544 
04 /S44 
04/546 
04/550 
04/55? 
04 /S54 
U4 /S54 
047554 



04/556 
04 /S64 
04 73**6 
04/5/0 
04/574 
04 7576 



04 /60? 
04 7604 
04/610 
04/614 
04/616 
04 /620 
04/6?? 
OA/624 
04 /6?4 
04 /*>?6 
04 7634 



016301 
016 302 
004 737 
010137 
01370? 
022763 
00100/ 
010500 
005700 
001404 
06270? 
005300 
001374 

011237 
063 737 
023 737 
101016 
16373/ 
163737 
023 73 7 
002013 
063757 
000403 
165737 

10445/ 
002/3/ 
OS ?0 30 
007540 



104405 



022 76 3 
001006 
f 05205 
' 22/05 
001402 
000137 



010400 
042 700 
022 700 
001545 
000504 
005204 
000304 

104404 
042/77 

0050 "5 



0506 76 
050 700 
014 750 
00406? 
050674 
000060 



000002 



0506 7? 
050672 

004064 

050672 

050672 
004064 

0506 72 

050672 



1 70 3 7 / 
007400 



050676 



00406? 
00406? 

00s 06? 
004062 

004062 

004062 
004062 



000060 050676 

000010 
04 7204 



110* 



120$ 



130$ 
140$ 



ISO* 



I - - • 



MOV 
MOV 
CAl.l 

MOV 
MOV 
CMP 

HNt 

MOV 

Tsr 

BEU 
ADD 
l)t c 
BNE 

MOV 

ADO 

CMP 

UHI 

SUB 

SIXJ 

CMP 

BGE 

ADD 

BR 

SUB 

ERRSOFT 



ENOSEG 



V0LVA(R3\Ri 

VOl VA»2(R3),R2 

ADC ON 

Rl.tiOOD 

T0l.0r.R2 

<>4fl. .V0LVACR3) 

120 J 

R5.R0 

RO 

120$ 

.V2.R2 

RO 

110$ 

CR2),T0LRA 
T0l.RA.GO0D 

HAD, GOOD 

130$ 

TOl RA.GOOO 

TOLRA.GOOD 

BAD, GOOD 

150 > 

TOl.RA.GOnr.' 

140$ 

TOL RA, 1,000 

15032El503,fcER3 



GET EXPECTED VOLTAGE VALUE 

GET EXPECTED MILLIVOLT VAl UF 

ANALOGUE TO DIGITAL CONVERSION 

GET GOUU VAl UE FROM ADCUN RUUUNfc 

I OAD TOLi TRANCE POINTER 

IS THE USED VOLTAGE 48,820 MV 

BRANCH IF NUT 

GE I GAIN 

IS G1AN 1 USED V 

BRANCH IF YES 

POINT TO NEXT TOl I FRANC* VALUE 

LOOK fU NEXT GAIN 

BRANCH IF GAIN NOT USED 



LOAD TOLLERANS 






ADO TOLLERANS 10 EXPECTED VAl.Ul 




FOUND VALUE OUTSIDE P0 C 


.. TOl I ERANS ? 


BRANCH IF YES TO ERROR 






5UHHAC; ADDED TOl. 1 ERAN: 


i 




SUB TOLLERANS FROM 1 XPF.C T t.[) VAl 


.Ul 


FOUND VAl I IF TNSIC: NFf*. 


TOl 1 ERANS ? 


BRANCl If YES 






CORRFCi GOOD TO ORIGINAL VALUE 




! ORM E.XPK TED VALUE 






ERROR HANDLER 








TRAP 


CIERSUFT 




.WORD 


ISO 3 




.WORD 


E.I SO 3 




.WORD 


LER5 


100025: 








TRAP 


CSESEG 



CMP 


04«. .V0LVACR3) 




j IS !'Hl USED VOl TAGE 


BNl 


160$ 






•BRANCH Ir NOT 


INC 


R5 






j [NCRt M( NT GAIN 


CMP 


*10,R5 






jAl I GAINS TESTED? 


BMJ 


lt.OJ 






; BRANCH V lES 


JMP 


60$ 






j JUMP IF NOT 


TES1 


THAI \Hi Nt 


U.HBOR! 


NG 


CHANNEL IS /fRD FOR UNIPOl 



48,828 MV 



;NOW Wf 

I OR HALF SCALE FOR BIPOLAR RANGt 



160$: 



RANGE. 



07 753b 134050 



MOV 


R4.R0 


ore 


01 /0 3/ /.HO 


CMP 


'4oO,RO 


B! 


2 30$ 


SWAB 


R4 


INC 


R4 


SWAB 


R4 


Bt.NSEU 




BtC 


^//S3h,a)CSA 


CI H 


RS 



5 I CHANNEL ) 

B I T 5 
STK) 7 



{GET R4 CONK NT 

i CI EAR UNM ED* D 

jAl L CHANNEL U 

} BRANCH IF it S 

;SwAB HIGH B> M INTO [ Ou Bi 

i INCREMJ Nl CHANM( I NUMBI H 

i ,WAB I OW BYTE TNTO HIGH Bi 



I CI [ AH R. u 
;U)AD GAIN 



BITS IN CSA 

1 



TRAP 



CJBSEii 



JIL: 
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SF.Q 0191 



7623 


04 7636 


0427 7 7 


OOOOlh 


134040 




tuc 


Gtb.olCSA 


j LOAD GAIN I 




7^24 


04/644 


013 702 


0506 74 






MOV 


T0l.OF.R2 


(LOAD TABFF POINTER 




*.^..>s 


04 7650 


011237 


0506/2 






MOV 


CRuO.TOl.RA 


{LOAD TOLLERANCE FOR GAIN 1 




?626 


04 7654 


012737 


100000 


004062 




MOV 


4100000, GOOD 


{SET UP GOOD CONTENTS 




762 : 


04 7662 


0504 7 7 


134016 






FU5 


R4.WC5A 


ll.OAO NEIGHBORING CHANNEt 




762H 


04 7666 


017737 


13401? 


004064 




MOV 


SCSA.HAt) 


jGFT CSA CONTENTS 




7f,29 


01/6/4 


0604 3 / 


004062 






ADO 


R4.G00D 


{ADD CHA. NUMBER TO GOOD 




7t>30 


04 .' 700 


023737 


004062 


004064 




CMP 


GOOD, HAD 


1 15 CHANNEL AVAILABLE V 




76 M 


04/706 


004 ''3 7 


012146 






CAl t. 


INSERT 


: f *.KIP BRANCH IF M SK V 15 SI-. T 




7632 


04 7712 


001404 








RED 


1/0$ 


I6.1ANCH IF YK : » 




7633 


04 7 714 
04/714 
04/716 
04/720 
04 7 7. V 


104457 
002 740 
051 726 

007474 








ERR50FT 


l504,E1501,EhR4 


iCRROR HANDLER 

TRAP 

.WORD 

.WORD 

.WORD 


C$ERSOFT 
1 504 
El 501 
t!ER*. 


7634 


04 7 724 

04 / 724 


104406 






170$ i 


CKl.OOP 




> 

TRAP 


C$CLPi 


7635 


04 7 7 26 


0527 7/ 


000001 


133750 




BIS 


fll.aCSA 


; START THE CONVERSION 




7636 


04/734 


005002 








CI R 


R2 


; SET UP TIMEOUT COUNTER 




763/ 


04 7 736 


0327 7 7 


000200 


133740 


160$: 


HIT 


0200. acsA 


{CONVERSION OVER ? 




7b 38 


04 7/44 


001006 








HNE 


190$ 


j BRANCH TF >FS 




7634 


04 7 746 


005302 








DEC 


R2 


(DfCREMFNT IIMEOUI COUNTER 




764 


04 / /50 


001372 








UNE 


180$ 


{BRANCH IF NOT ZERO 




7641 


04/75? 
04 / 762 
04 7/54 
04 7 756 
04 / 760 


10445/ 
002741 
051755 
007442 








tIRRSOFT 


1505,E1502,EER3 


i ERROR HANDLER 

TRAP 
.WORD 
.WORD 
. WORD 


C$ER^OFT 

1505 

E1502 

EER3 


764,' 


04 7 76*.' 
04 7 762 


104406 






190$: 


CKLOOP 




TRAP 


CSCLPl 


7643 


04 7 764 


017737 


133712 


004064 




MUV 


a)OAT,BAD 


i lit-' 1 CONVERSION VAl UE 




7644 


04/7/2 


005001. 








CI R 


Rl 


{ADCON INPUT SHOULD BE tt RO 




7W> 


04/774 


005002 








CLR 


R2 


j ADCON INPUT SHOULD BE 7uu 




7646 


04 7 776 


004 737 


014730 






CAl I 


ADCON 


{ANALOGUE. TO DIGITAL CONVERSION 




764 7 


050002 


01013/ 


004062 






MUV 


HI, GOOD 


;GET GOOD VAl A*. FROM ADCON HUUT INt 


7MH 


050006 


063 737 


0506/2 


00406.:' 




ADO 


TGLRA.OOOD 


;ADD TOLLtRANS TO EXPECTED VALUI 




7644 


050014 


02373 7 


004064 


00406;* 




CMP 


HAD, GOOD 


I FOUND VALUE 0UT5TDF P05. TOU f.RANS ? 


76S0 


050021? 


101020 








PHI 


200$ 


{BRANCH IF TE5 TO ERROR 




76 51 


050024 


163 737 


050672 


004062 




SUH 


TOl RA.GOOD 


jSUORACT ADDED TOl LERAN i 




7652 


050032 


163737 


0506 72 


004062 




SUB 


TOl RA. GOOD 


{^UB TOLltRANS FROM t XPECTK) VAl 


('I 


7653 


050040 


02 5 73/ 


004064 


004062 




CM^ 


HAD. GOOD 


{FOUND VAl UE INSIDE NEG . TOl l.ERANS ? 


76S4 


050046 


004 73 7 


012146 






cm. i 


IN5F.RT 


;SKIP BRANCH IF "SFI- V\ SET 




765', 


05 00 5 J 


002015 








HC»I 


220$ 


{BRANCH IF t>5 




7656 


050054 


063 757 


0606 /2 


00406? 




ADO 


101 R A, GOOD 


(CORRECT GOOD TF ORIGIN \\ VAl UE 




76S/ 


050062 


000403 








MR 


,'10$ 


i 




7*2 >M 


050064 


16373 7 


0506/2 


004062 


..'00$ : 


51*1 


U)l RA.600D 


iCORRFCT 6000 TOURluINAl VALUE 




7659 


0500 72 
0'. 00 72 
0500 7 4 
0500 76 
050100 


10445 7 
002742 

052030 
0074 74 






210$: 


ERRSOFT 


1506, E 1503, EER4 


{ERROR HANDLER 

TRAP 

. UOWD 
.WORD 


C$k HSIU T 
150r* 
F I 50 3 
1 ER4 


7660 


050102 

050102 








220$: 


END5LG 




10003$ { 




'»»6l 

','t .*..' 


050102 


104405 






i 






TRAP 


CStbU- 



7663 



kis 
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SEU 019^ 



7664 
7665 
7666 
7t>67 
7668 
766^ 
7o /O 
76/1 
76 /2 
76 73 
76 /4 
76 7b 
'ft j fi> 
7t»/7 
7f>-*H 
7* 7*1 
7oH0 
7firtl 
7682 
7665 
7684 
7685 
7686 
/68 7 
7688 
768 1 ) 
76)0 
7691 



76 l *,i 
76 l )5 
76<)4 
7695 



'696 



050104 
050106 

050112 

050 llo 
050120 
050124 
050130 
050134 
050136 

050 142 

0501 4 o 
050150 
050154 

o:,oi60 
osoi62 

050166 
01)017? 



0501/4 
050202 

0S0206 

050212 
050214 
050216 

050222 
0S0226 

050226 
050232 
SO 2 36 
050240 
050242 
050246 
050252 
050256 
050262 
050262 
050266 

oso2 /2 

0502 /4 
0502 .'6 
050302 
050 502 
OS0304 
050306 
050310 
050312 
050314 
050316 
U50M6 
050522 
050324 



010400 
042700 
022700 
001404 
062704 
000137 
023 703 
001414 
062/03 
005/3/ 
001402 
062703 
005 737 
001016 
00013/ 
005/3/ 
001056 



01273/ 
012703 
00573/ 
001001 
005003 
042704 
0S2704 

012746 
012/46 

010600 
10441/ 
062706 
016 301 
016302 
004/37 

012/46 
012/46 

010600 
10441/ 
062706 

104443 
000404 
0S0660 
000150 
0S1S/1 
1/7/// 

005/5/ 

001 !ul 
000137 



1 7037/ 
007400 

000400 
04 7202 
0506 70 

000004 
0S0666 

000004 
0S0662 

04/000 
0S0662 



000001 050662 

000014 

050664 



00 7400 
000400 

0514 IS 
000001 



000004 
0506 /6 
050/00 
015764 

0S14SS 

000001 



000004 



050660 
04 7136 



76'*/ 
7». 98 
76'*' J 
7 a;0 
7/01 
7/02 
7 .'03 050 330 005/37 050666 





MOV 


R4.R0 




BTC 


01703/7, RO 




CMP 


VW400.R0 




BEU 


230$ 




ADD 


0400, R4 




jnp 


40$ 


230$: 


CMP 


VOL tf,r3 




UEQ 


240$ 




ADD 


04, R 3 




T5T 


MUXC 




BEQ 


233$ 




ADD 


04, R 3 


233 J: 


TST 


ANSI 53 




BNE 


250$ 




JMP 


10$ 


240$: 


T5T 


ANSI 53 




bne 


2 70$ 


{NOW WE 


DU CONVERSION WITH 




MOV 


01.ANS153 




MOV 


014, R3 




T5T 


BIPOL 




BNE 


250$ 




CLR 


R3 


250$; 


BTC 


07400, R4 




BIS 


0400, R4 




PRINTF 


0MES152 



(GET R4 CONTENTS (CHANNEL) 
j CLEAR UNNEEDED BITS 
I ALL. CHANNELS TESTED ? 
j BRANCH U YES 
[INCREMENT CHANNEL NUMBER 
{BRANCH IE NOT 

TAGFS RFQUFSTFD ? 

IF YES 

POINT TO NEXT VALUE 



{All VOi 
i BRANCH 
I IF NO, 
l ARE WE 
{BRANCH 
jTF YFS 
{ARE WE 
{BRANCH 



IF STING 
IF NOT 
SKIP HAl 
TESTING 

if res 

;AND REPEAT THE 
;WAS ODD AND EVEN 
; BRANCH TF YES 



MUX HOARDS ? 



F SCALF TFS 

ODD CHANNEL 



TING 



TEST WITH FIRST CHA 
CHA, TESTED ? 



{SET ODD/EVEN FLAG 
{POINT R3 TO BIPOLAR 
(IS BIPOLAR SELECTED 
{BRANCH IF tFS 
{POINT R3 TO UNIPOLAR 



TABt 



E CV0LVA»14) 



{CLEAR BUS 

{LOAD FIRSI 
{PRINT VULT 



TABLE CVOLVA) 
15 



MOV 


VOLVAIR'O.RI 


MOV 


VOt VA.2tR3),R2 


crtii 


meow 


PRINTF 


00UT15 



FOR CHANNEL 
ODD CHANNEL 
SUURCE ADJUSIMENT 
MOV 
MOV 
MOV 
TRAP 
ADD 
l DAD DECOUl INPUT (Ml) 



PR IN! Dl CJMAL NUMBER 
PRINT VULT 



GMANIL MES154.ANS152, 1, YES 



{CONNECT VOLT SOURCE TU 



MOV 

MOV 

MOV 

TRAP 

ADO 

J 3 «i 

TRAP 

BR 

.WORD 

.WORD 

.WORD 

.WORD 



r>rn 



SHE SI 

01, c 

sp . ro 

CSPNi'F 

04, SP 



oouris. 
fli. r.P 
sp.ro 

CiPNTF 
#4 , SP 

L'iGMAN 
10004$ 
ANSI 52 
!$CODt 
Ml 5154 
1 



>2, -ISP) 

;p) 



(. SP ) 



10004$ 



1ST 


ANSI 52 


BEO 


st'Oi 


JMP 


50$ 



{TEST ANSWER 
jA'.K Al.AIN IF 



AN'.Wl R IS NO 



/0$ 



TST 



MUXC 



{REPEAT TEST WITH Q[)[) CHANNEl S 



{ARE WE U STING THE CONTROivlR 



LI. Li 
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MUXPAP 



SE.Q 0193 



7 /04 


050334 


00142/ 






7 70S 


050536 


02373/ 


050656 


050666 


7 /ob 


0S0M4 


001542 






7/07 


OS 0546 


062/04 


000400 




7 708 


050552 


042/7/ 


07/536 


133324 


7 70 v * 


050360 


0504 7/ 


133320 




7710 


050364 
050364 
050366 
050370 
05037,' 
0503/4 
0503/6 
050400 


104443 
000404 
050660 
000130 
051666 
1/7777 






7 .' 1 1 


050400 


042/04 


007400 




7 71.7 


050404 


005237 


050666 




7 715 
7? 14 


050410 


000137 


046750 




7 /IS 
7 /lb 










7717 










7718 


050414 










050414 


012746 


000340 






050420 


012746 


0172/6 






0504 24 


013746 


003710 






050450 


012746 


000003 






050434 


1044 3 7 








050436 


062706 


000010 




7719 


050442 










050442 


012/00 


000340 






050446 


104441 






7 720 


504 50 
050450 


104404 






7/;U 


050452 


005037 


004150 




7 /22 


0504 S 6 


005005 






7/23 


05046i> 


042/// 


0//536 


133216 


7 /24 


OS 04 66 


0504 77 


133212 




7 725 


0504 72 










0504 /2 


012/00 


000000 






0504 76 


104441 






7 /26 


050500 


052/7/ 


000120 


1331/6 


7/2/ 


050506 


042 77/ 


000020 


133170 


7 /2H 


050514 


005003 






7/ ( H * 


050516 


005737 


004 ISO 




7/30 


050522 


001010 






7/51 


050524 


005505 






/ /32 


050526 


00473/ 


012146 




7 / 5 * 


U5o532 


0015/1 






7734 


050534 

050554 
050536 
050540 
050542 


10445/ 
00274 3 
052063 
007 724 






77 V. 


050544 
0S0544 


104406 






7/56 


050546 


017/37 


13MV 


004064 


7737 


050554 


012737 


100300 


004062 



he: (j 


EXTRI 


CMP 


ANS151.MUXC 


Hf.Q 


LXQV15 


ADD 


V>400,R4 


NIC 


tf//536,fdCSA 


R1S 


R4.WCSA 



GMANIL MES155,ANS152, -l.YES 



iRRANCH TL Yf 5 TO EXT. TRIGGER PART 

{ALL BOARDS TESTED ? 

I If YES, EXIT TEST 

{POINT TO NEXT BANK 

; CLEAR C5A REGISTER 

j I OAD CHANNR IN C5A 

I PUT TEST CONNECTOR TO NEXT BANK 



TRAP 
BR 

.WORD 
.WORD 
, WORD 
.UORD 



C4GMAN 

10005$ 
AN5152 

TiCODE 



ME 

-I 



155 



tuc 


4/400, R4 


INC 


nuxc: 


JMP 


PS1S1 



10005$; 
{BEGIN TtST ITERATION WITH AN EVEN CHA 
j COUNT MUX HOARDS 
i TEST ITERATION 



;THE FOLLOWING CODE IS USED LOR TEST tXTERNAl TRIGGER FUNCTION 
EXTRI: SETVEC VEC.ttlNTSR, APRI07 



SETPRI 0PRIO7 



bgnseg 



j SET VECTOR 1 AND SERVICE ROUTINE 


MUV 


SPRIO/, (5P) 


MOV 


OINTSR, CSP) 


MOV 


VLC. CSP) 


MOV 


43, (SP) 


I RAP 


CS5VEC 


ADD 


#10, SP 


{DISABLE INTERRUPTS 




MOV 


tfPRIO/.RO 


TRAP 


C$5PRL 



20$ 



40$ 



CLR 


INTFt.A 


CL R 


RS 


HIC 


#7,-S36,uJCSA 


bit 


R4.3C5A 


SETPRI 


4PR100 


HIS 


Gl^O.tfCSA 


HIC 


02O,SC5A 


CI R 


R3 


TSI 


IN TELA 


HNE 


50$ 


DEC 


H3 


CAl 1 


INSERT 


HNl 


40$ 



4PR I 00 ,R0 
C$SPR1 



ERRSOFT 150 /,E 1507, EERG 



50$ 



CKl OOP 

MOV 
MOV 



UC5A.HAD 
0100300, GOOD 



TRAP C$USEG 
{CLEAR INTERRUPT El AG 
{CLEAR GAIN POINU.R 
;CtEAR ALL R\W HITS IN CSA 
{LOAD CHANNEL 
{ALLOW INTERRUPTS 

MOV 
TRAP 

St. T LET ♦ IE IN CSA 
00 EXTERNAL START (- CLR LET) 
CLEAR U ME OUT COUNT* R 
WAS THERE A DONE INTERRUPT? 
BRANCH V US 
DECREMENT TIMEOUT COUNTER 
SKIP BRANCH V • Sf I' lb SET 
jHRANCH If- NO I ZERO 
, ERROR HANDLER 

TRAP C$t R5i»T 
.UORD 150/ 
.WORD El SO ' 
.WORD EERG 
J 

TRAP CJCl.Pl 
jGL! CSA CON I EN IS 
{SET UP DATA FOR ERROR MESSAGES 



Ml! 



j> 



HARDWARE TfSTS MACHO M1200 26 -OCT -63 15:22 PAGE 80 8 
TEST l r >: ANALOGUE INPUT TEST - FIELD AND MANUFACTURING TEST. 



SEU 0194 



7 738 
7739 
7 740 
7741 
7742 
7743 



7744 



7745 
7/46 

7747 



7/48 
7740 



7 /SO 

//:>i. 

7752 



7 753 
7/54 
7 755 
7 756 
7 757 
7/58 
7/59 
7/60 
7 701 
7/62 
7/63 
7 /64 
7 /65 
7/66 
7/6/ 
7 /68 
7 /6 l » 
7 / /O 
7 / / 1 
7 / 72 
V / / 4 
7/ /4 
7//5 
7776 



7/77 



vwa 



050562 

050566 

05057? 
050600 
050604 
050606 
050606 
050610 
05061? 
050614 
050616 
050616 
050620 
050626 
050632 
050632 
050636 
050640 
050644 
050644 
050644 
050646 

050652 
050652 
050654 

050656 
050660 
05066? 
050664 
050666 
050670 
0506 /? 
050674 

050676 
050/02 
050 /06 

050/1? 
050716 
050722 



050 /26 
050/34 
050 /4? 
050/46 
050/54 
050/6? 
050/66 
050774 



050437 
050537 
023737 
004737 
001404 

10445/ 

O0?744 
052134 

007474 

104406 
042777 
005037 

012700 

104441 
005777 



104405 
00013/ 



104432 
001632 

000000 
00000 \ 
000000 
000000 
000000 
000000 
00000? 
000000 

000060 
011610 
023413 

154 365 

000060 
023413 



004062 
004062 
004062 
012146 



000100 
004150 

000340 

133036 

050336 



0014 74 
000000 
000144 

1//634 
0014/4 
000144 



004064 



133056 



60$; 



EXQV15 



AN5151 

ANS152 

AN5153 

HI POL: 

MUXCs 

VOLTE: 

TOLRA; 

TOLOF: 

VOLVA: 



BIS 


R4,G00D 


BIS 


R5.G00D 


CMP 


GOOD, BAD 


CALL 


INSF.RT 


BEU 


60$ 



ERRSOFT 1508,E1508,EER4 



CKLOOP 

HIC 

CLR 
SETPRI 



♦.,. f CHANNEL") 




{ . . . (GAIN ) 




lIS CSA CONTENTS OK AFTER CONVERSION? 


iSKIP BRANCH IF 'SKI' 15 SET 




{BRANCH U DONE lb CLEARED 




{ERROR HANDLER 




TRAP 


C$ERSOFT 


.WORD 


1508 


.WORD 


E1508 


.WORD 


EER4 



<>100,a)CSA 

1NTFLA 

0PRI07 



rsT sdat 

ENDSEG 



JMP MUXPAR 
EXIT TST 



WORD 

WORD 1 

WORD 

WORD 

WORD 

WORD 

WORD 2 

WORD 

WORD 48 . , 828 . 

WORD 500O..0 

WORD 9995., 100. 

WORD 9995. , 100 

WORD 48. ,828. 

WORD 9995., 100. 



]f^AP CSCLP1 

CLEAR INTERRUPT cNABLE BIT 

CLEAR DONE INTERRUPT FLAG 

DISABLE INTERRUPTS 

MOV ttPRTO/.RO 

TRAP CSSPRI 

;READ DAT TO CLR DONE*FRR IN CSA 



10006$: 



{JUMP TO MUX PART 



TRAP 



TRAP 
.WORD 



C$ESEG 



C$EXIT 
L 10050- 



tSAVE I 0CAT10N FOR 
{SAVE LOCATION FOR 



MUX BOARD ANSWER 

SOURCE CONNECTION ANSWER 



{LOCATION FOR ODD/EVEN FLAG 

{BIPOLAR FLAG 

;MUX BOARD COUNTER 

{SAVE LOCATION FOR VOLVA TABLE. END ADDR 

{LOCATION TO STORE THE TOLLERANS VALUE 

{STORE TO SAVE TABLE POINTER 



jUNIPUt AR 
{UNIPOLAR 
{UNIPOLAR 

jBlPOl AR 
{BIPOLAR 

{BIPOLAR 



I SB VALUE 

HALF SCALE VALUE 

FULL SCALF VAl UK 

FULL NEG. VA! UE 
ZERO SCAl E VAl UE 
FULL POS. VALUE 



TOIL .FRANCE TABLE 
; GAIN 1 2 5 10 20 50 100 200 

000002 000002 000002 FILTOL* .WORD 2,2,2, 4, 6, 7,12., 20. 
000004 000006 00000 / 

000014 000024 

00000? 00000? 000002 MrtH'OL: .WORD 2,2,2, 3, *, 5,10., 15. 

000003 000003 000005 
000012 00001/ 

000002 000002 000002 MUXTOL: .WORD 2,2,2, 3, b, 6,12., 1/. 

000003 000005 000006 



j FIELD TABLE 



{MANUFACTURING "i ABLE (NO MUX) 



{MANUFACTURING TABLE IW1TH MUX > 



NIL; 



HARDWARK Tt STS MACRO M1200 «?6-0CT-83 1 S : Pr> PAGE 80-9 
TEST 15: ANALOGUE INPUT TEST - FIELD AND MANUFACTURING TEST, 



SEQ 019b 



7 7 79 
7730 
7/81 

7 /a; 1 

7/85 

7784 
7785 
7786 
7/8 7 
7788 
7 /89 
7 790 
7/91 
7/92 
7793 
7/94 
7795 
7/96 
7797 
7798 
7799 
7800 
7801 
78012 
7803 
7804 
780b 
7806 
7807 



051002 000014 00CG21 



0S1O06 
051100 

051202 

05 1301 
051340 
051415 
051455 
051474 
0515/1 
051666 

osr/;v- 

C51/5S 
052030 
052063 
OS;-': 1 3h 
05.?? 12 

0S226S 
05233/ 
0524 30 

052467 



052506 

052 1 ~>06 

052506 



045 
045 

045 

04 5 
116 
045 
045 
101 
101 
120 

i o:> 
*.?.<\ 

103 
116 
103 
045 
04 5 
045 
045 
045 



104401 



125 

1.01 

1 ■ ;.. 
lOl 
125 

116 
101 
116 
116 
125 

123 

111 
117 
117 

123 

116 
116 
116 
101 
116 



062 

124 

045 

127 
115 

045 
040 
104 
104 
124 

101 

115 
116 
040 
101 
045 
045 
045 
103 
045 



,Ni. 1ST BEX 
TSHD15: :.ASCI2 /*52*AANAL0GUE INPUT TEST •• FIELD AND MANUFACTURING 
TM15: .ASCIZ /LATEST DISABLED - NO MANUAL INTERVENTION ALLOWED (UAM 



TEST*N/ 
FLAG SET)*N/ 



WME151 
WME152 
MES151 
MES152 
0UT15: 
ME5153 
MES154 
MES155 

E1501 

El 50? 

E1503 

E1507 

E1508 

PME151 

PME152 

PME153 

PME154 

PME155 



,ASCIZ/*N*AIS THE ANALOGUE INPU" 



.ASCIZ 
.ASCIZ 
.ASCIZ 
.ASCIZ 
.ASCIZ 
.ASCIZ 
.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.LIST 

.EVEN 

ENDTST 



TE 



CONNECTOR PLUGGED INTO THE BUARD*N/ 



/*AWITH THE FLASHING LED ? / 

/NUMBER OF MUX B0P.1DS CONNECTED TO CONTROLLER/ 

/#N*AADJUST VOLTAGE SOURCE TO / 

/*A MILLIVOLTrfN/ 

/AND PUT IT TO J2 ON TEST CONNECTOR (CONNECT ALSO J3 

/AND PUI II 10 J3 ON TEST CONNECTOR (CONNECT ALSO J2 

/PUT TEST CONNECTOR TO NEXT BANK/ 

/CSA CONTENTS INCORRECT/ 

/TIMEOUT - DONE BIT NOT SET AFTER A\D START/ 

/CONVERSION VALUE INCORRECT/ 

/NO DONE INTERRUPT AFTER EXTERNAL TRIGGER/ 

/CSA CONTENTS INCORRECT AFTER EXTERNAL TRIGGER/ 

/*N*AMODULE IS SWITCHED TO UNIPOLAR RANGE*N/ 

/*N*AMODULE IS SWITCHED TO DIPOLAR RANGE*N/ 

/*N#ATHIS TEST WILL ONLY RUN CORRECTLY IF THE MODULE 

/*ACALIBRATED (USE TEST 24)*N*N/ 

/*N*AW0RKING*N/ 

BEX 



WITH 

WITH 



J4 )/ 
J4 V 



IStfN/ 



L 10050; 



TRAP 



C5ET5T 



n i » . 



HARDWARE TESTS MACRO M1?00 ?t> OCT 85 IS:,',"' PAGE Mi 

ThST It*: ANALOGUE OUTPUT TEST E 1ELD AND MANUE ACURING TEST 



SEQ 01 r ^ 



■'HO 1 * 
.'810 

.'Hll 
781? 
7815 

78 1 4 
;hls 

'■'fir, 
781 * 

7 HIM 

.'8w 

78?? 
78?1 
78?? 

7 8? 5 
78?4 

7 a?' » 
:*8?ft 
"•\v ' 

78/8 
7H?^ 
7H5U 
7H51 
.'85? 
7855 
7854 
785S 
7B5e» 
78 5/ 
78 58 

7859 
i'H40 
784 1 
7H4? 
784 5 



7844 

784 S 

784ft 

784 7 
784 8 
7849 



78* .0 

'/8«,1 



OS?MO 
OS?*-?^ 
0S?S1C 
0!i.?fii4 
OS?Slft 
OS?S?0 
OS?S? t ' 
OS?V? 
0S?S?4 
OS?S?ft 
OS?S?ft 
0S?550 
0S2550 
0S?55? 

o r >?5 5? 

OS?S54 
0W540 
0S?S4? 
0S?S4? 
0S?S4ft 
OS?SS? 
0S?VS4 
OS?SSft 
OS?Sf,? 
OS?Sft? 
OV'iM 
<A?W. 
0MS7Q 



004 7 5 7 
001010 
OS4S50 
10500.' 

1044 5? 
0O4010 

104 4 SO 

1054 lft 

I044?i 
5? 700 

001410 

01? 74ft 
01?/4ft 

OlOftOO 
10441/ 
Oft? 70ft 

1044 5? 
00 < 7 SO 
00VX>1 
005004 



011714 



SHTTI TEST 1ft; ANALOGUE OUTPUT TEST Hll I) AND MANUFACTURING T| ST 

TEST 16 - ANALOGUE OUTPUT TEST. 

THE. USER IS TOLD THAT THE TEST WILL ONI. i 

RUN CORRECTLY IK THE MODULE HAS BEt N CALIBRATED. 

NEXT, THE OPERATOR IS ASKED WHETHER THE MODULE IS VOLTAGE 
CAL IBRA T ED OR CURRENT CAl IBRATED. DEPEND ING ON THE RESPONSE, THE 
PROGRAM PROMPTS WITH VOLTAGE OR CURRENT VAlL'S. 
IF CURRENT IS USED A CHECK IS MADE THAT AIL CHANNELS ARE SHOWN 
AS "OPEN LINE "IN THE CSA REGISTER. 

THIS ASSISES THAT NOTHING IS CONNECTED TO THE CURRENT OUTPUTS. 
THE USER IS THEN ASKED TO CONNECT A DVM WITH THE CORRECT RANG* 
rr > THE MODULE OUTPUT AT THE SPECIFIED CHANNH , IE CURRENT WAS 
,ELi.C T ED, THE PROGRAM USES THE OFFSET 01 T IN THE MOD REGISTER AND 
CHECKS. THAT THE DPI BIT IN \H^ CSA REGISTER IS CLEAR, 

THE OPERATOR THEN HAS TO CHECK SEVERAL VALUt S TO F NSURE THAT T HE 
READING Of THE DVM IS THE SAME AS THE" OUTPUT vAI UE . All 
VALUES HAVE BEEN CHECKED Br ASWERING THE QUESTION "IS VALUE ON 
DVM IN RANGE. THE PROCESS IS REPEATED FOR ALL 

CHANNELS, 

IF "UAM" FLAG IS SET, THIS TEST Will NOT HE CARRIED OUT. 

N.H, THE DVM READINGS MAi DIFMR E ROM [HE PRINTED VAIUES IE THE 
MODULE HAS BEEN RECAl IBRATED fii ThE CUSTOMER. 

RGNTST 

Tift: : 
l CAL I SELECT ROUTINE 
;l.IVE TEST PARAMETER 
ji.lVt TEST HEADER ADORES > 
i U CAMRi IS SET, EXIT TEST 
; t X I T TEST 



CAM 


SEIECT 


.WORD 


1010 


TSHOlft 




HCC 


1» 


EXIT 


TST 



I J 



MANUAl 

ElCOMPl ME I T MAI ft 

R> I AGS RO 



00 1 000 



0S4ft?5 
000001 



000004 



111 T 
HI 
PRINT* 



f/PNF ,R0 
M 

T M I ft 



51 



t xn 



',T 



ItRAlOl Ct R 
CIH 



TRAP 


CSMIT 


.WORD 


LlOiV.l . 


j IS MANUAl INTERVENTION Al LOWED 


> 


TRAP 


"CJMAM 


l BRANCH IE ilS (HAM H. AG NOT SE T > 


BC-i 


ITRAU, 


j RE AD OPERATOR v LAGS INTO RO 




TRAP 


CJRFt i\ 


I PR INT Ml SsAGE.S .' 




j V NO, EXIT 




j If YES PRINT TEST (USAUl 1 




MO; 


«T M 1'». ; ■»* 


H0\ 


*>L. v^l 


MOV 


»,P,R? 


TRAP 


•: j?v> 


ADD 


tf4,-.? 


* 1 x t ¥ MST 




TRAP 


c $e •. : t 


. WORD 


i ioom . 



Ml 
RA 



lU E AR U MpORAWi ',KiHi. 

I Gt I » IRST CHANNH NL'MEIE W 



r i * , 



HARDWARE USIS MACMil Ml.VO ,'b Ofl 85 IS!.'.' PAllt HI 1 
TfeST In: ANAl iX'AHf. OUTPUT TEST UfcLl) AND MANUFACURING Tt ST 



\855 



7854 



7855 



7856 

/as ; 
vase 
vass 

7860 
7861 
78r>2 
786 5 
7864 
7 865 
7866 
786/ 
7868 
786S 
7t' 70 
78/1 
78/2 
78 / 5 
78/ 4 
78 /S 
78 76 



78 7/ 



78/8 
78 /S 

7 H80 
7881 

VMM,' 

VMM', 

78*4 
W5 



0525/2 

0525/2 
0525/6 
05260 -* 
05/604 
052606 

052612 
OWM ( ' 

052616 

052624 
05262* 
052632 
052652 

052636 
052640 
052642 
052644 
052646 
052646 
052652 
052654 
052660 
052660 
052662 
052664 
0526 70 
0526 /4 
052702 
052/04 
052/12 
052716 
052 /24 
052/26 
l >2 / 50 
052/52 
052/56 
052/4 4 
052/52 
052/56 
052/60 
052 760 
052/62 
052/64 
052/66 
052 / /O 
05.' //O 
052 / /O 
052/ 72 
052 //4 
052/ /6 
05 5002 

O5 5oo4 
U5'.tji2 
05*020 



012746 
012/46 

010600 
104417 

062706 

012/46 
012/46 

01 Of. 00 
1044 1/ 
062 /06 

104445 
000404 
054404 
000120 
055521 
1 / / / / ; 

005/5/ 

001002 
00015/ 

104404 
000 504 
0050 / / 
0504 7/ 
0327// 
001013 
012/// 
013705 
032 77/ 
001002 
005505 
001572 
004 7 5 7 
01/73/ 
052/3/ 
004 / 5 / 
001004 

10445/ 
005101 
0560l»» 
00 7602 



104405 

000 504 
005204 

022 .'04 
001326 

1 / / 5 / 
U 12/5 / 

012V27 



055666 
000001 



000004 

05575/ 
000001 



000004 



054404 

053744 

10$; 



151014 
151010 
0OO01O 150//6 

000010 1507/0 

004 164 

000200 130760 13$ j 



011514 

150/42 
000040 
012146 



000004 



1 506 ,5) 
uOOuu 5 
00U0i6 



004064 
004064 



12* 



20*: 



w04064 
U04 \ 54 
0&4&J4 



PRINTS UPME166 



PRINTF 0PME16/ 



UMANIL MbS164,ANS164, -l.NO 



1ST 
BNF 

JMP 
RGNSt I. 

SWAB 

CI R 

BI5 

HIT 

MNl 

MOV 

MOV 

BIT 

BNt 

oe.c 

BNF 

cm. i. 
mov 

HI! 

CAi t 
UNt 
E.RRSO^ T 



tNDSfl, 



'-WAR 

INC 
CMP 

BNI 

MOV 

MOV 
MOV 



ANS164 

101 

VOLPA 



R4 

aCSA 

R4.0C5A 

010.WM00 

121 

OlO.aOAT 

RFDUM.R5 

0200 .MC5A 

12$ 

R5 

15$ 

UT500 

aC5A,BAD 

04O.BAD 

IN', I MT 

1601,1 1601, U.H6 



M4 

R4 

.74 , R4 

10$ 

tJMOn.HAO 

«.5,MiUH 

MbJAUUH 



.F.Q 01S7 



I MARK FOR CALIBRATION 



I H.ST 23 



j VOLTAGK OR CURRENT 



WITH 






MOV 


0PMfcl66, 


(W) 


MOV 


01, CiP) 




MOV 


5P.R0 




TRAP 


C$PNTf- 




ADD 


04 , SP 




MOV 


0PMF16/, 


CiPj 


MOV 


01. (5P) 




MOV 


SP , PO 




TRAP 


CtPNTF 




ADD 


04 t SP 




TRAP 


CiCiMAN 




BR 


' 0000 $ 




.WORD 


ANS164 




,woRr 


ricoof 




. WORD 


Mt S164 




.WORD 


I 





10000$: 
IS CURRENT CALIBRATED? 
SKIP VOLT Alii ROUT IN* [^ 
JUMP TO VOl TAGF ROUTINE 



rF 



IN HltiH 



CORRECTION 
COUNTtR 



CHANNEL NUMBER 

SFT UP CSA 

l OAD CHANNF.I INTO C ".A 

IS 4 20 MA RANGE SEIECTED 

BRANCH H \[ 5 

t OAD DAT FOR ' DPI 

LOAD RFADt T IMF. OUT 

IS RFAOt BIT SFT? 

BRANCH IF ifc 'j 

is TIMFnuT OVER/ 

BRANCH iF NUT /FRU 

WAIT 500 US 

GFT CSA CONTENTS 

IS 01 P BIT SET 

SKIP BRANCH U 

BRANCH If i(S 

ERROR HANDLER 



TRAP 

by'e; 



C$B5F.G 



*SF I" IS SET 



TRAP 


CH.PSUFT 


.WORD 


16 01 


. WORD 


k 1' 21 


.WORD 


eer».> 



1000 1 f : 

TRAP 
jCHANNll N'iMMR IN I OU HiM 
i CHI AM Nl XI CHANNt I NUMHIH 

jAl I 4 CHANNEL.^ DONE / 
I BRANCH IF NO 



C$F5k 



1 1. J T MOO Rt l.ISTk R 
r>k I "P INPUT » OR 
|P10NT TO CURRINT 



CONH V. 
OACUN RUl ' INi 
0* »■ Sk- T T ABi k 



i \ i . 



i)lf> 



HAROWARt TtSIS MACHO Ml. '00 26 OC ! H3 l'.!, 1 ,' PAlit HI 2 
TtST !»»• ANAl OUUF OUTPUT ThST MUD AND MANUFACURING ThST 



vhh: 
:hm v h 

78^0 
7^6*1 

78' »2 



W4 



789b 



7896 



7hw : 
7««#M 
78 W 
7'KX) 
V C >01 

7 'JO 2 
7 'KM 
7»tt)4 
7'WS 
7**06 
7**0 / 
/'MH 
7-«i'# 
7910 



7 *:i 

*' *li. 



OS3026 
OS3034 

0S3036 
OS 304 2 
OS?0SO 
0S30M 
OS30S6 
OS 3064 
OS 3064 
OS 3066 
OS 30.* 2 
0S30>» 
0S31O0 
OS 3 102 
OYMOt* 
OS 3 106 
0S31 12 
OS 3 Ufe 
OS 3 120 
OS3122 
OS312* 
OS 3126 

OS3132 
OS3136 
OS 3 140 
OS.? 142 
0S3146 
0S3146 
OS 3 ISO 
toUSi? 
0S31S4 
OS31S6 
5160 
OS;, 162 
OS 3 162 
OS 3164 
OS3170 
OS 3 1/4 
OS 5200 
OS5200 
OS3202 
OS 32 10 
OS 52 12 
OS3214 
OS3216 
OS 3224 
OS 3232 

OS 3. 'ft. 
0S3 4 '40 
US3.'40 
OS 324 2 
OS 3244 
uS3 t »4f. 
OS3,'S0 
• >S3.'S0 
»>S '..'*,.• 
OS32S6 



03.* 1*3/ 
00100S 
00S05 7 
Oh? .'3/ 
00S03/ 
00S004 
012737 

01044b 
OK* .'46 
012/46 
010600 
10441.* 
06.' 706 

012/46 
012/46 

010600 
1044 1/ 
06i* 706 

012/46 

012 746 

010600 
10441 / 
06c? 706 

10444 3 
000404 
0S4402 
000 1 30 
0SS30S 
1/7777 

000304 
01047 ' 

013 OS 
016 f n 

104404 
032/77 
001002 
00 S 701 
00141S 
017/3/ 
032/3/ 
004 / 3 / 
001404 

1044S/ 
00310.' 
0S61 14 
00 744,' 

1044i)'» 

uioa ■'/ 

013/0 3 



000010 004064 



os4s;m 

00000/ 
004136 



004 1 34 



000003 OS 4 526 



OSSOSS 

000002 





HII 


010, MAD 




BNF 


30$ 




CI H 


TAHOM 




MOV 


02.M0DF 


SOt: 


CI H 


CM IN 




CLR 


R4 


40$; 


MOV 


03, , VaU.CN 1 




PRINTF 


0PMElb2,R4 



000006 

OSS IS 1 

000001 



000004 

0SS2 1 3 
000001 



000004 



130S14 
0S4S24 

0S4430 



000010 1304/0 



1304*>2 

000040 
012146 



SOS 



0040^4 
004064 



60 $ 



\)$ 



PRINTF 0PME16S 



PRINTF OPMblbA 



GMAN1L. MKS162.ANS161. l.iFS 



SWAB 


R4 


MOV 


R4,o>CSA 


MOV 


TAHOf t ,RS 


MOV 


CUR0UT(RS),R1 


BCNSHi 




HIT 


OlO.yMOD 


HNt 


>»o$ 


1 ,T 


Rl 


HI U 


;o$ 


MOV 


iJf'.A.HAD 


HI T 


U40.HAD 


Cmi l 


IN'.t RT 


tit U 


;oi 


t HRSOr T 


1MV.F 1602, fr.F. 



1 *-*J-l. '•* 

004164 



C'U HOP 

run- 

HiiV 



lis AN OF* SET SEE! CF TED? 
(BRANCH It YFS 

I CI. FAR TAHl.F POINFFR 

|St-T UP INPUT FOR OACON ROUT INF 

jCHANNEl COUNTFR 

I I OAD VAEUfc COUNT* R 

jPRUMT FUR DVM CHAN, CONNFCTION 

MOV 
MOV 
MOV 
MOV 
TRAP 
ADD 

j PROMT FUR DVM ADJUSTMENT 

MOV 

MUV 

MOV 

TRAP 

ADD 

J 

MOV 

MUV 

MOV 

TRAP 

ADD 

t • • • 

TRAP 

BR 

.WORD 
.WORD 
. WORD 
.WORD 
10002$: 
ili'AO CHANNH IN HliiH BiTfc 
ilOAD CSA WITH CHANNEL. NUMBFR 
{POINT TO Irtl t IRST VAL.U 
jtiFT OUTPUT VALUF FROM TABU 

TRAP 



SEU 0198 



R4 , - ( SP ) 
0PMF1S2. 
02, (SP) 
SP.RO 

C$PNTF 
06 , SP 

0PME16S, 
01. fSP) 
SP.HO 

C$PNTF 
04 , SP 

OPMF 16 A, 

01, (SP) 

■.iP.RO 
C$PNTF 

04 . SP 

C$UMAN 
10002$ 
HNS 161 
T$CJDE 
MES162 
•1 



( sp; 



C SP ) 



ISP) 



CJBSbG 



j IS 4 20 MA RANGE SH.ECTFD 




{BRANCH U US 




{ARE WF USt INti MA 




{SKIP OPl HbTINT. IF U-.S 




} t>e T CSA CONTENT 




j IS OPl BIT CI t ARJ ; 




{SKIP BRANCH It "SFI- IS SET 




{BRANCH It its 




j{ RROR HANDLER 




1HAP 


C»R l *-0*'T 


.WORD 


1'v.V 


. WORD 


t lf^\' 


.WORD 


y [ >* < 



Rl ,.JO-\f 
HI li\ IM.HI 



{i tJAD Ui ilPl 
ilOAD RtAUi 



trap CJCiPl 

r VA-. ii inm :>■•;' \ «f o. 

TIMEOUT COUN't W 



t . 



b 



HAROWARI It STS MACHO N1?00 26 OCT 83 IS:?? PA(iI Ml 5 
TbSl 1^: ANAl SGUE" OUTPUT TEST F 1EI AND MANUFACTURING Tt Si 



SEC1 0199 



7414 
74 IS 
>U6 

7919 



>V0 

79? 1 
74?? 
7 9? 3 
7424 
742S 
7426 

79ae 



79?9 



7930 



74 51 
795,' 
7933 



7934 
74 V, 
79 V, 
793/ 
793M 
74 V* 
7940 



794 1 

7442 



0S5262 
0S32/0 
0S32/2 
0S32 74 
OS 3500 
OS 3 302 
OS 3 302 
OS 5304 
OS 3 306 
OS3310 
OS 35 12 
OS 35 1 2 
OS 33 14 
OS 3 322 
OS5530 
0S3334 
0S334? 
0S33S0 
OS55S4 
OS53S6 
OS33Sh 
OS 3 3^0 
OS 3 56? 
OS 3 364 
OS 3 366 
OS 5 566 
0S33*6 
OS53/0 
OS55/0 
OS55/4 
OS 5400 
OS 540? 
OS 34 04 
OS 34 10 
OS 54 14 
OS 3420 
OS 54 20 
OS5424 
OS 34 30 
OS 34 3? 
OS 54 54 
OS 54 40 
OS 3444 
OS 5446 
OS54S? 
OS 34 St) 
OS 546? 

OS 5466 
OS 54 /? 
OS 54 ?<> 
0S3S00 
OS'?. 07' 
OS V j 06 
0S5M? 
0S5S1? 
OSSSlfc 



03?/// 
001010 
OOS505 
004/5/ 
001570 

1044S7 
005105 
0S6?44 
00744? 

104 4 06 
01/737 
Ol?/3/ 
OS04 5 7 
04? 737 
0?3/3/ 
004/3/ 
001404 

1044S/ 

003104 
0S634? 
007 34? 



104 4 OS 

01?/46 
01? /4b 
010600 
10441/ 
06? /Oo 
004/5/ 
004 7 3 / 

01? /46 
01? /4 6 
010600 
10441/ 
06?/ 06 
010157 
010?05 
06? /OS 
016S01 
06? /OS 
016S0? 

01?/46 
01? /46 
010600 

10441/ 
06? /06 
004 .'57 

01? /4b 
01? 746 



000?00 150414 80$ 



012146 



15Q364 004064 

100200 00406? 
004062 

000040 004064 



004 06? 
01214ft 



0S4 /?S 
OOOOOl 



000004 
014S1? 
01S/64 

0S6S01 
OOOOOl 



000004 
0S44O? 

00000.' 

OS44 50 
00000? 

0S44 50 

0Se>4S/ 
OOOOOl 



O000O4 
01S/64 

OS*?. 01 
OOOOOl 



004064 



Hi r 


0?00,MCSA 


BNE 


90$ 


DEC 


R5 


CAl.l 


INSERT 


HNt 


ho $ 


ERRSOFT 


1603,E1603,EER3 



90$ { CKl OOP 

MOV 
MOV 

nis 
nic 

PHP 
CAl t 

mo 

ERRSOFT 



1005} F'NDSEG 



oJCSA.BAD 

a 100200, good 

R4.G00D 

040, BAD 

GOOD, BAD 

INSt-RT 

100$ 

1604,E1604,EER1 



PRINT F 0PML161 



CAM 
CAl l 

PR1NTF 



MOV 
MOV 
ADD 
MOV 
ADD 
MOV 



PR IN IF 



DACON 

Ok cour 

OOUTl 



Ml .ANSWM 

R?,R5 

J? ,us 
curootirs),r? 



PRINTE OPl.MI 



in coot 
dOUU 



|IS READ* BIT SET ? 
I BRANCH U tF'S 
lIS T IMF OUT OVER? 
I SKIP BRANCH If "S* I 
j BRANCH U NOT ZERO 
I ERROR HANDLER 



I 



I GET CSA CONTENTS 
jLOAD GOOD DATA 
l LOAD CHANNEL NUMOf R 
{MASK OUT OPl. BIT 
(CSA CONTENTS CORRECT 



is sf r 



TRAP 


CURS OFT 


.WORD 


160 5 


.WORD 


E160 3 


.WORD 


EER3 



TRAP 



CSCLP1 



l SKIP BRANCH V 
{BRANCH IF fES 
j ERROR HANDLER 



SF1 



AETER READY SET? 
IS SET 



10003$ 
jPRINT OPERATOR ACTION 



TRAP 
.WORD 
.WORD 
, WORD 



TRAP 



C$ERS 

1604 
f. Ib04 
EER1 



C$ESEl. 



OFT 



CAl t U/A CONVtRSION ROl 
PRINT 01* T THt RESULT ON 
PRINT 'MKRUAMPS' 



iGE T Rl CONTENTS 
lUt T R3 CONTENTS 
; POINT TO DIEHRE 
I AND UE I 1 T 
jPOTNl TO DECIMAL 
;AND GET IT 
SPRINT ♦ ■' 



MOV 


0PME161, (SP) 


MOV 


01, (SP) 


MOV 


SP.RO 


TRAP 


C$PN!F 


ADO 


04 , SP 


tine 




CONSOLE 


MOV 


30UT1, (SP) 


MOV 


<?1, (SP) 


MOV 


SP.MO 


TRA? 


CJPNTK 


APO 


OA t SP 



NTS VAiOl 
DIFFERENT S VALUE 



PR IN! UUURtNTS 
PRINT 'MICROAMPS- 



VAl Ut 



MU\ 


.'>Pl M T . v. ;1P 


MOV 


Cl, ('-.to 


MOV 


\f\R\' 


TRAP 


CJPN!' 


ADO 


04, SP 


h?v 


-\K I 1 , * ;iP 


MOV 


■n, op'* 



1 t 



t 1 



1 b 



HARDWARE riSTS MACRO Ml. '00 ?6 0CT A3 15:?? PAlih PI 4 
TbST 16 1 ANALOGUE OUTPUT TFST K1KLD AND MANUFACTURING TtST 





0535?? 


010600 






Ob 3W4 


10441/ 






0535?6 


06? 706 


000004 


"M45 








794 4 


05353? 


006? 3/ 


05440? 


7945 


053556 


006003 




7946 


053540 








053540 


010346 






05554.? 


013746 


05440? 




053546 


01? /46 


055603 




05355.* 


01? 746 


000003 




053556 


01060C 






053560 


10441/ 






05356c? 


06?/ 06 


000010 


794 •• 


053566 


06 ' l /05 


00000? 


7 94 A 


0535/? 


016501 


0544 30 


7949 


(\>3576 


06? 705 


00000? 


7950 


05360? 


01650? 


0544 30 


7951 


05360ti 








053606 


01?/46 


05645/ 




05361? 


01? /46 


000001 




053616 


010600 






0536?0 


10441/ 






05 56 c? J 


Ofcc /06 


000004 


,*95? 


0556?6 


004/37 


015764 


7 9b 3 


05565? 








05563i* 


01? 746 


056516 




053636 


01?/4t> 


000001 




05364? 


010600 






055644 


1044 1/ 






C53646 


06?706 


000004 


7954 








V055 


05565? 








05565? 


104443 






053654 


000404 






055656 


05440? 






053660 


000 1?0 






05566? 


05501/ 






063664 


1 // /// 






055666 






7956 


053666 


005 / 3 t 


05440? 


795/ 


0556/? 


001004 




79bfl 


05 36/4 








0556/4 


10445/ 






0536/6 


003105 






053/00 


05ft3/l 






05370? 


00 / /?4 




7959 


05 3/04 


06?/ 05 


00000.' 


7960 


05 5/10 


00533 7 


0545?6 


7 96 1 


0..3/14 


OO140? 




796? 


055/16 


00013/ 


053174 


7 96 3 


053/?? 


000 '.04 




7964 


053 /?4 


O05?04 




7 l ",5 


055 /c.f, 


0??/04 


00000** 


7966 


055/5? 


OOiOO? 




796/ 


05 3M4 


00013/ 


054 3 ,'6 


7<*c3 


053740 


00013/ 


OS 3056 



110$ j 



1?0$; 



1305; 



ASH ANS161 

ROM R3 

PRINTF OPKfc 164 , ANS 16 1 , R3 



ADD 


0?,H5 


MOV 


CUR0UT(R5),R1 


ADD 


o?,R5 


MOV 


cijro'jkrio.r*? 


PRINTF 


0PL.MI 



CAl I 
PRINTF 



01 CUuT 
OUUT? 



GMANIl MLS165,ANS161, I, NO 





SEQ 0200 


MOV 


SP.RO 


TRAP 


C$PNTF 


ADD 


04 , SP 


iDIVIDf- Hf TWO FOR VOLT.V'.f. PRINTOUT 


jDlVlDb' Hf TWO FOR VOl.TAGF. PRINTOUT 


{PRINT VOLT ON 500 OHM RESISTOR 




MOV 


A3. (SP) 


MOV 


ANS161. (SP) 


MOV 


0PHK164, (SP) 


MUV 


61, (SP) 


MOV 


SP.RO 


TRAP 


CJPNTf 


ADD 


*10,SP 


{POINT TO 1NTKCFR DIFFFRFNTS VAl 


..I'F 


{ AND OF T I T 




{POINT TO DLCIMAL DIFFLRENTS VALUE 


{AND CRT IT 




{PRINT ♦/. 




MOV 


3Pl MI. (SP) 


MOV 


01, -i*SP) 


MOV 


5P.U0 


TRAP 


CiPNTK 


ADD 


04. SP 


{PM1NI (H> M MNI5 V'AL.Ui- 




{PRINT 'MTl.l IVOTS' 




MOv 


</OUT?. CSP) 


MOV 


01. (SP) 


MOV 


SP.RO 


TRAP 


CJPNTF 


ADD 


04 , SP 


i 15 VALUF ON DVM IN RANUb : 




TRAP 


CJi.MAN 


BR 


10004$ 


.WORD 


ANsl6l 


.WORD 


l $CODt 


.WORD 


MtSl65 


.WORD 


1 



10004$ 



TST ANS161 


{H.ST ANSWFR 




HN* 110$ 


jHRANCH U its 




LRRSUF T 1605 , L 1608 , t.KRli 


jLHROR HANDl.fcR 






TRAP 


C$1 R -i: 




.WORD 


lf.O 1 - 




.WORD 


Ll"Od 




.WORD 


FtRl. 


ADD i??.RS 


{POINT tO Nt-.XI OUTPUT vAi Ul 





Of T 



ADD 


tf?.RS 


Dec 


VAl CNT 


\\\ U 


l?o$ 


JhP 


50$ 


SWAH 


R4 


INC 


R4 


CMP 


04 ,R4 


UNI 


13(M 


IMP 


f X0V16 


JMP 


40$ 



jAl I VAl Ut i 'J5K1 

{ BRANCH IF if, 

jU NO, RFPFATi WITH Nl x! 

jCHANNt I NUMfU R IN I OW bill 

iCHt ATI Ni XT CHANNt t. NoMW R 

{A! i 4 CHANNt l.S nONI- 7 

jhRANCH U NO 

I SKIP VOLT ACt OUTPUT CHfe •> 



\. » 



Ala. I 



> i 



( i 1 b 



HARDWARE Tlsfs MACRO Ml?00 ?b-0CT H3 15:?? PAlil 81 5 
TKST 16: ANALOGUE OUTPUT TfcSl - F lb.1.0 AND MANUF ACUR1NG TEST 



jPQ 0201 



7^9 

79 7? 
79/3 
79 74 

79/5 
7976 



797 



79 /H 
79 79 

7980 
7981 
798? 

7985 
7984 
7 985 
798* 
798 7 
79MM 
7**89 
7990 



7991 

7 s 9? 
7993 
7994 
799', 
hi *6 
79'*/ 
/ l #9K 
7999 



8000 



053744 
05375? 
053/56 

053^0 

053/66 

053 766 
053770 
053/74 
054000 
05400? 
054004 
054010 
054010 
05401? 
O54014 
054016 

054 o?o 

0540?? 

0540?4 
054 0?4 
054 0?6 
05403? 
OS4054 
054040 
054040 
05404? 
054046 
05405? 
054060 
054064 
054066 
0540/0 
0540 7? 
0540 7? 
0540/4 
0.^40/6 
054100 
05410? 
05410? 
054104 

054 U? 
054 1 ?0 
054 1?4 
05413? 
054140 
054144 
054146 
054146 
054150 
05415? 
054154 
054156 
054156 
054156 



01?737 
005037 
001)004 
OliV/37 

010446 
01? 746 
01? 746 

010600 
10441/ 
06? 706 

104445 
000404 
05440? 
000130 
05544 1 
1777// 

000304 
1 04 / / 
005005 
016501 

104404 
0101// 
013/03 
3?/.-/ 
004/3/ 
001006 
005303 

001370 

)0445/ 

00 3106 

056?44 
00744? 

104406 

01 //3/ 
01?73/ 
0504 3 / 
04? /3/ 
0? 3 / 3 / 
004 / 3 / 
001404 

10445/ 
003U ' 
05634? 
00 734? 



104405 



cooooo 

004136 
000003 



055 34 r. 



000006 



1?765? 
054406 



l?/6 54 
004164 
000?00 
01?146 



l?/5/4 

100?00 
00406? 
000040 
00406.' 
01?146 



004134 
054526 



VOL PA 



10$: 



?0$ 



1?76?4 40 % 



50$ 



004064 
00406? 

004064 
0040b4 



30$ 



WILL. UO THE SAME WITH THE VOLTAGES OUTPUT 5 (FxFPT THF OPl TESTING; 



MOV 
Cl.R 
CLR 
MOV 
PRINTF 



00, MODE 

GAIN 

R4 

03, .VAt.CNl 

Or ME 163. R4 



GMANIL ME S163 , ANS 161 , - 1 , YES 



5WAB 


R4 


MOV 


R4,aC5A 


CI R 


R5 


MOV 


V0L0UUR5),R1 


BGNSEU 




MOV 


Rl.aCAT 


MOV 


REOHM.R', 


HIT 


0?OO,a)CSA 


CALL 


1N5ERT 


BNI 


50$ 


01 C 


Rf 


RNf 


40$ 


ERRSOFT 


16O6,E1603,EtR* 



CKl.OOP 



MOV 


WCSA.BAO 


MOV 


oioo?oo.gooo 


EMS 


M4.600U 


H1C 


it O.HAD 


CMP 


UKJD.BAD 


CAl I 


IN'.i Rt 


Ml 


30$ 


ERRSOFT 


160 /,t 1604, El Ml 



KND5M1 



I SF" T UP DACON ROUTINE INPUT 
t . . . 

{START WITH CHANNEL 

jl.OAU OUTPUT VALUE COUNTER 

l PROMT FOR DVM CHAN. CONNECTION 



, PROMT FOR DVM 





MOV 


R4 , ( SP ) 




MOV 


flPMKlM, -<SP; 




MOV 


0?, C5P) 




MOV 


5P.R0 




TRAP 


C$PNTF 




ADD 


06 , SP 


ADJUST 








TRAP 


C$GMAN 




RP 


10005$ 




, WORD 


AN5161 




.WORD 


i scoot 




.WORD 


M{ 5163 




.WORD 


-1 


1 0005 $ : 






IN HIGH RUE 




IN C5A 






^ IMST vAi 


.I'E 




iUfc. *-'ROM 


TABl I 





I LOAD CHANNl I 
j I OAfj CHANNf I 
jPOINI TO THE 
jCiET OUTPUT V 



TRAP 
j I OAD OUTPUT OAT A REGISTER 
;l()AD Ht.AOl TIMEOUT COUNTER 
t IS RF AD i PI T NOW St t > 
(5K1P BRANCH V "SE I" 15 SET 
; BRANCH lES 

5 DECREMENT MEADt TIMEO'O COUNT 
[BRANCH IF COUNTER 15 NOT /FRO 



CSB'itG 



TRAP 


C$ER50FT 


.WORD 


1606 


.WORD 


L160 5 


.WORD 


F E R 3 



i 



I lit- T C5A CONTENT 

I I 040 1,000 OAT A 



TRAP 



CSCt.Pl 



il OAD CHANNEt NUMBER 






jMASK OUT OPL HI ' 






|C»A CONU NT'. COMPEL I 


Af !EM REAO* SET 


|5KtP BRANCH V 5H I" 


15 SET 




{BRANCH [y il ■■ 






it HHOH HANOLEM 








TRAP 


CUP' 




.WOMD 


160 ' 




. WORD 


t l'V4 




.WORD 


hr: 



> i 



10006$ 



'RAP 



StsEG 



1-1 1 1. 



hardwari n<is macro ni/oo .'boci 85 i5:.v paf.f hi 6 

TEST Um ANALOGUE OUTPUT TEST FIFLD AND MANUFACURTNC; TFSI 



8001 



800.-? 
MOO 5 
6004 



aoo 1 . 

H006 
MOO / 
8008 
8009 



H010 
8011 



801/ 



HOI 5 
HOIA 
8015 



HOW. 
HOI / 

8018 
8014 
HO^O 
80/1 
HO// 
HO.". 
80/4 



054160 
OS 4 160 
054164 
054170 
054 i 1? 
054174 
054/00 
054/04 
054 ?.\0 
054*110 
054/14 
054 t \:0 
054/// 
054//4 
054/50 
054/54 
054/40 
054/44 
054/50 
054/50 
054/54 
054 /bO 
054/6/ 
054/64 
054/ /O 
054 // 4 
054/ /4 
054 500 
054 504 
054 506 
054 510 
054 514 
054 514 
054 5 If. 
0545/0 
054 5// 
054 5/4 
054 5/6 
054 550 
054 550 
054 554 
054 556 
054 556 
054 540 
054 54, > 
054 544 
054 546 
054 55/ 
054 556 
054 ^60 
054 56/ 
054 564 
054 5/0 
054 5/,' 
054 5/*. 
054 ', /*, 



01/746 
01.- r 46 

010600 
104417 
06/706 
004 757 

004 75/ 

012746 

01/746 
0JO600 
10441/ 
06/ /06 
06/705 
016501 
062705 
01650c 1 

01//46 
01/746 

010600 
10441/ 
06/ /Ob 
004/57 

01/ /46 
01//46 

010600 
104417 
06/706 

104445 
000404 
05440/ 
0001/0 
05501/ 

i mn 

005 / 5 / 
001004 

10445/ 
005110 
0565/1 
00 / //4 
06/ /05 
005 55/ 
001//6 
000504 
005/04 
0///04 
00*40/ 

oooi k: 

1044 5/ 



054 //5 
000001 



000004 
01451/ 
015 764 

056516 
000001 



000004 
00000/ 

054406 
00000/ 
054406 

05645/ 

000001 



000004 
015/64 

056516 
000001 



000004 



054402 



00000.: 
0545/6 



000004 
055/60 



PR1NTF ftPMK.161 



CAl I 
CAt I 
PR1NTF 



PRINTF 



OACON 
Dl COUT 
40UT/ 



ADD 


0/.R5 


MOV 


VOt 0UT(R5),Rl 


ADD 


3/.R5 


MUV 


VU 0UT(R5),R/ 


PRINTF 


',PLMI 



Dt-cour 

OOUT/ 



GMANIl. MES165.ANS161, I, NO 



TsT 
HNt 
ERRSUFT 



AN5161 

60$ 

1608, E 1608 



Lfc-.Rli 



60 $: 


AOD 


C.RS 




ok: 


VAl CNT 




UNI 


/o$ 




5WAH 


1*4 




INC 


R4 




CMP 


04 , M4 




HI U 


\ XUV16 




.IMP 


10* 


hXUV16j 


t.XIt 


T5T 



5FQ 020/ 



jPRINT OPERATOR ACTION 

MOV 

MOV 

MOV 

TRAP 

A[)[) 

jCAtl t)/A CONVERSION ROUTINE 

jPRINT OUT THf RF 5UI T 

{PRINT 'MILLIVOLTS' 

MOV 
MUV 
MUV 
TRAP 
ADD 
lUFHRfNTS 



APMFIM , -f SP; 
01, < r >V>) 
SP , HO 

C$PNU 
#4'iP 



jPOTN! 
{AND U 
jPOINT 



TO INTEGER 

r ji 

TO DECIMAL 



VAl 



01. ( 
5P.R0 
C$PNU 

44, $P 
UF 



, ( 
>P) 



iP) 



DIFFtRENTS VALUE 



I AND UET J r 
jPRINT •/• 



5 PR1NI THf Uim.RFNTS 
{PRINT 'Mil LlVOl.rS' 



l 15 THF VAl UF ON THF. 



MUV 
MUV 
MUV 
TRAP 
ADD 
VAl UF. 

MUV 

MOV 

MOV 
TRAP 

ADD 
DVM IN 
TRAP 

BR 

.WORD 

.WORD 

.WORD 

.WORD 



OPl MI 

01. ' 
'iP.WO 

CJPNTF 

S4.SP 



, (SP) 
>P> 



«OUT/, (SP) 
<U, -C5P) 
5P.R0 
C*PN!F 

C4.SP 
RANG* 

CIGMAN 
1000/$ 
AN5161 
MCDDE 
Ml -;i65 
•I 



i U 5! AN5UI R 
[HRANCH D i\ . 
{ERROR HANDIER 



1000 7$ 



{POINT U) 
j Al I OUTPt 
iHRANCH U 
tCHANNH N».iMH( 
{NEXT CHANNf I 
i Al l 4 CHANNF I 
t t XI! W it/i 
{BRANCH IF NO 



f HI Nt X T 
T VAi I IF v » 
NO 



OUIP 
i <5* D 



TRAP 
.WOHO 
.UORU 
.WDRD 
iT VAl UF. 



C$1 Rv/FT 
1*0H 
EW 08 
FERG 



P IN l OW Hi TF 
NUMtU R 

S DUNE 



054400 00/154 



.WORD 



C * t 

l loom 



hAKL)W'\Rl It'il'i MALMil Ml/OU /h III I 85 15.'// PAM- Ml / 



It 



It 



HARDWARI ft SIS MACHO M1200 ."'ft Of! 8? 1 5 ; 22 PACJ- HI / 
TEST lb: ANALOGUE OUTPUT TEST - FIELD AND MANUFACURING TEST 



SEQ 0205 



8025 
8026 

8027 
8028 

8029 
HO 50 
6 Of. I 
8052 
8055 

HO 54 

8055 

B05t. 
8057 

HO 5 8 

ho5 i » 

8040 
804 i 
8042 
8045 
804 4 
804:) 
804«) 
804 t 
8048 

804 4 
8OS0 
BOM 
BOS."' 
BOS* 
B0S4 
BOSS 
HOSd 
BOS / 

805 8 
8054 
BObO 
8061 
806.' 
8065 
8064 
80*)S 
MObb 
BOb/ 
80*>M 
MOfi l # 
80 /o 
80/1 
HO/,' 
BO/ ', 
80 /4 



054402 

054404 

054406 
0S4414 
05441?;.* 

0544 50 
0544 56 
05444c 1 
054450 
054454 
054462 

054 4 bb 
0544 74 
054S00 
054506 
054512 
0545**0 

0545**4 
054526 



054550 
054625 

054 /.*5 
05501 i 
OSSuSS 
0551S1 
055, M 5 
OSS 50 S 

055 54b 
055441 
osss; 1 ! 
055bo5 
055666 
055/5/ 

05601b 
056046 
05b 1 '.4 
0561 /O 
056244 
05654,' 
OSf.5/1 

05^4S/ 
OS'.SOL 
05651b 



056554 



oooooo 

000000 

oooooo 

004000 
007/// 

oooooo 

0000)04 

004000 
000004 
00 / / .' / 
000004 

oooooo 

000004 
004000 
000004 
00//// 
000004 

OOOOOO 
OOOOOO 



045 

04 S 

04 5 
OK' 
04 S 

045 
045 

124 

045 
101 
101 
045 
04 5 
04 S 

11/ 
115 
11/ 

111 
KV 
105 
IIS 

04S 
o4S 
0/15 



OOOOOO 

oooooo 
oooooo 

00001 I 
00U50 
000011 
001150 
000011 
001150 

000010 

oooooo 

000010 

oooooo 

000010 

oooooo 



125 
101 

lib 

015 
3 lb 
101 
101 

1 u 
lib 
lib 
KV 

lib 

116 
101 

120 

101 
120 
125 
105 
125 

11/ 

101 

101 
101 



AN5161 
ANSI 64 

000620 VOL OUT 

000620 

000620 

001150 CUROUT 

001150 

001150 

OOOOOO 
OOOOOO 
OOOOOO 



062 
124 

045 

OK? 

04S 

K?4 
050 
120 

045 
104 
105 
045 
045 
105 

114 
115 

114 
040 
101 
101 
104 

0*10 
O40 
040 



.WORD 

. WORD 

.WORD 0,2, 4 00. 

.WORD 4000,2,400. 

.WORD 77/7,2,400, 

.WORD 0,9, ,600. ,4,600. 

. WORD 4000 , 9 , , 600 . , 4 , 600 

.WORD 7 7/7,9. ,600. ,4,600 

.WORD 0,8 .,0,4,0 

.WORD 4000,8. ,0,4,0 

.WORD 77/7,8. ,0,4,0 



iTLMPORARi STORE 

j STORE FOR VOl TAGE OR CURREN T ANSWER 

jOUTPUT VAl Uf ♦ DIFFERENT", FROM THAT 
( . . . C * ♦ / It SB DIFFERENCE * 
J . . • 

{OUT VAl UE*DIFFERFNTS*500 OHM DIFF. 

j . . .(■■>/ 2LSB DIFFERENCE) 



{OFFSET OUT'DIFFF R. .500 OHM DIFFER 
j...(' »/- 21. SO DIFFERENCE^ 



TAHOF> : .WORD 
VALCNT? .WORD 



O 


BEX 



i CUROUT TABl F P10NTER 
1 VALUE COUNTER 



.NLIST 

T5HD16: : .ASCI7 /*52*AANAl.0GUE OUTPUT TEST FlfcL.D AND MANUFACTURING TE5T*N 
TM16: .ASCI/ /LATEST DISABl. TO NO MANUAl INTERVENTION All WED ( UAM t [ AG ,LT)*N- 



PMElbl ; 
MESlbS: 
PME162: 
PME165: 
PME 16A; 
MI SI 62: 
PME 165; 
MES165: 
MES164: 
PMt 164: 
PME166: 
PMt. 16 7: 

E1601 : 

E 1602 : 

Elb05 : 
El 604: 
ElbOB: 

F'l Ml : 

OH! \ : 

UUI'2: 



.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 

.A:,CII 
.ASCI/ 
.ASCII 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 

.ASCI/ 
.A'.CI/ 
.ASCI/ 
I ISI 
J vl N 
END! ST 



ON THE DVMHN 



/^KWACOMPARE THE PRINTED VAl Of WITH THE VAl \\f 

<12><15wt2><15*'15 VALUE ON DVM IN RANU. <■' 

/#N#AC0NNECT YOUR DVM TO THF CURRENT OUTPUT AT CHANNEL #02*N 

/#AT0 MEASURE THE 20000 UA RANGL*N/ 

/#A(OR THE 10000 MV RANGE U U)U USE A 500 OHM RESISTOR )*N 

/TYPE CARRIAGE RETURN TO CONTINUE 

/#N#ACONNECT rOUR DVM JO THE VOl TAGF S 0UTPU1 A! CHANNEL «02 ' 

/AND ADJUST IT TO MEASURE THE 10000 MV RANGE ' 

/ARE THE. ANAl OGUE OUTPUTS FOR CURRENT CALIBRATED / 

/•N*A- *D5*A,rf/5#A Mill I VOl TS UN SOO OHM RE.515HR . 

/*N*ATHI5 TEST WILL ONt Y RUN CORRECTLY IE THE MODUl E IS#N 

/*ACAl IBRATF ( USE TEST 25)*N*N/ 



/OPl BIT IN CSA 
/MAKE SURF I HAT 



NOT St T/< 12 »* 15 > 
NOTHING IS CONNt CUD 



\0 CURRENT OUTPUT 



.-OPl BIT IN CSA NOT CI EMRE 0/ « K 1 * • 15* 

/IS DVM CONNFCTFD TO THF ADDRESSF D CHANNH t ' 

■READY BIT IN CSA NOT SIT AFTER 10ADING OAT HEliK>l'R CTlMlOun 

/CSA CONTENTS INCORRt C T ' 

/MODUU DEFECT OR INCORRICH.y CALIBRATED TRY TEST 2< 



\4A 

/•A 

»A 

EJEX 



I 01 I F RANCl 

MIf FUtAMPv 
MILL 1 VOL IS/ 



\ 



I 10051 



Jib 



HMhtlUMW If MS MACRO HI. '00 /t> OC 1 US 1S:.V PAllf HI H 
TtST 1m ANrtl i.u;UF OUTPUT TfcST •• KlfcLO AND MANOr'ACURING TtST 
0ShS34 104401 



SfcU 0^04 



TRAP 



C $ h T S T 



Klb 



HARDWARi ?t5!5 MACRO M1200 c'O OC! -85 15:22 PAGE 82 
TEST i: : DIGITAL INPUT TEST - USING FIELD TEST CONNECTOR. 



SEQ 02OS 



80 /6 

*5o ; .* 

■SO.' 1 ) 
8080 
8081 
8082 
8085 
8084 
808'. 
8086 
808 / 

808 H 
8089 

<\0 >0 
«0<U 
8092 
8095 

8094 

8095 

8096 

809 / 
8098 
8099 



8100 

8101 

8102 

8105 
8104 
8105 



8106 



810/ 
8108 



8109 



0565 5o 
056556 
056556 
056542 
056544 
056546 
056550 
056550 
056552 
05S554 
056554 
05*556 
056556 
056560 
056560 
056562 
056566 
0565 /O 
05r»5/0 
0565 /4 
056600 
01)6602 
056604 
0566 10 
O56610 
056612 
056614 
056622 
05662*? 
0S6626 
056632 
056*54 
056656 
05*642 
056642 
056646 
056*52 
05v>54 
05**5* 



004 ?M 
001001 
05/454 
105002 

1044 52 
002514 

104450 

105416 

104421 
052 TOO 
001410 

012 746 
012/46 

010600 
10441/ 
062 /06 

1044 52 



012/40 
012/46 
010600 
10441 / 
062 /06 

012/46 
012/46 

01 0600 
10441/ 
062706 



011714 



001000 



05/544 

000001 



000004 



052/// 000010 125056 



05/646 
000001 



000004 

05// 4/ 
000001 



000004 



.SUITE TEST 17: DIGITAL INPUT TEST - USING FIELD TEST CONNECTOR, 

TEST 17 DIGITAL INPUT TEST, 

EIRST Or ALL, THE USER IS PROMPTED TO INSERT THE TEST CONNECTOR INTO THE 
MODULE ON UHICH THE LED IS FLASHING. THEN A CHECK IS MADE THAT THE INPUT 
DATA MATCHES THE ODD PATTERN5 AVAILABLE FROM THE CONNECTOR. AFTER THIS, 
THE USER IS ASKED TO SWITCH THE CONNECTOR TO THE EVEN POSITION AND THE. 
DATA IS CHECKED TO BE CORRECT. THE PROGRAM I HEN PROMPTS THE USER 10 MOVE 
THE SWITCH "ON" AND "OFF" TWID MORE. THIS CHECKS THAT THE C5A INTERRUPT 
UTT IR15 CAN RE SET TO CAUSE AN INTERRUPT Br THE LEADING OR TRAILING 
EDGES OF THE MODULE DATA LINE 15, AND THAT IRIS OF THt CSA REMAINS SET 
AFTER THE OATA LINE 15 HAS REVERTED TO ITS ORIGINAL STATE, 

IF 'UAM' FLAG IS SET, THIS TEST WILL NOT RE CARRIED OUT. 

THIS TEST IS CARRIED OUT IN I OW I EVEl MODE. 

DGNTST 



CAl I 
.WORD 
I SHD 1 7 
BCC 
fcXU 



SEl FCT 
1001 

10* 
TST 



10$ 



MANUAt 

^COMPLETE 20$ 
RFl AGS RO 



BIT 

m u 

PRINTF 



ftPNT.RO 
5 J 
0TM17 



T 1 / : ! 

; CAl L SELECT ROUTINE 

iGIVE TEST PARAME TEH 

{GIVE TEST HEADER ADDRESS 

j U CARRi IS SET, EXIT TEST 

{EXIT TEST 

TRAP CJEXir 
.WORD LI 0052 

jlS MANUAl INTERVENTION All OWED? 

TRAP CSMAN1 

1 IF YtS, BRANCH U'AM FLAG NOT SET) 

BCS 20 J 
;READ OPERATOR FLAGS INTO RO 

TRAP CiRFL.A 
{PRINT MESSAGES 7 

2 u no, \ xi r 

{IF YES PRINT TEST DI3ABIED 

MOV 



5$ 



20* 
50$ 



EXIT 



His 

PRINTF 



TST 



it 1 , yiiOl) 
tfWMEWl 



;IE NO, EXIT TEST 



}SEl ECT LOW I tVH RANG* 
sASK FOR TEST CONNECTOR 



PRINU OWMLl'.V 



j ASK FOR TEST CONNECTOR 



MOV 
MOV 
TRAP 

ADD 

TRAP 

.WORD 



MOV 

MOv 

MOV 

TRAP 

ADO 

MUV 
MOV 
MiH 
I RAP 

ADO 



,?TN1/, CSP) 
tfl. C5P) 
SP.RO 
CSPNTK 
34, SP 

CJIVI' 
L10052-. 



iWF 1 / 1 , 

<M. -l'SP) 
5P.H2 

C$PN> 
.74 ,'">(' 

;ru"t l .'..', 
,'U, v pi 

SP.RO 

L$PNTr 

04 , SP 



iSP) 



lSP> 



I. lb 
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TEST I?. DIGITAL tNPUT TEST - USING FIELD TEST CONNECTOR. 



81 10 


OSbboO 


004/3/ 


0165/6 




8111 


056b66 


005737 


017000 




811? 


0566 /O 


001753 






811? 


056674 


005037 


004 144 




8114 


056 /OO 










056/00 


010/46 


000340 






056 /04 


010746 


01/0/6 






056/10 


013746 


003/10 






056714 


010746 


000003 






056700 


1044 37 








056/00 


060706 


000010 




8115 


056706 


005001 






Hilt. 


056750 
056730 


104404 






811 i 


056/30 


00503/ 


004150 




8118 


056 /"6 


017737 


104/40 


004064 


811s 


056 , 


COO/3/ 


105050 


004064 


MOO 


056 75 v 


004 737 


010146 




8101 


0S67S;> 


00140/ 






810? 


056/60 


010/37 


125252 


0040b0 


8123 


056/66 
056766 
056 / /O 
0567/0 
056 / /4 


104457 
005045 
060.35b 
00/400 






8104 


056 / /6 
056/76 


104406 






810b 


05/OOC 
05/000 
05 /OO? 
05/004 
057006 
05/010 
05701? 
05/014 


104443 

000404 
004140 
000 100 
060035 
177777 






8 1 06 


057014 


005/3/ 


004140 




81?/ 


05 /OOO 


001767 






81?8 


05700,? 


01 //3/ 


104654 


004064 


8104 


057030 


000/37 


050505 


004064 


81?() 


05/036 


004 IM 


010146 




8151 


05/04? 


00140/ 






81?? 


05/044 


010737 


050505 


004060 


8133 


05 /OS? 
05 /OS? 
05/0S4 
OS/ 056 
05/060 


104457 
00504b 
0604 4 7 
00/400 






hi 34 


05 /ObO 
OS /Oh? 


104406 






81V, 


OS/064 


010/// 


040000 


10461? 


81 3b 


05/07? 


050 7/7 


000000 


104604 


81?/ 


05/100 










05/100 


010/00 


oooooo 






OS / 1 04 


104441 






ttl3tt 


05/ 106 

05/106 
057110 


10444*. 
000404 







ITRA17: 



10$: 
00$: 



30$: 



40$t 



CAl t 


FLASH 


T5T 


flsans 


req 


30$ 


Cl.R 


ITRCNT 


SETVEC 


VEC t #INT3R,#PR107 



Cl.R 


Rl 


UGN5EG 




Cl.R 


INTFLA 


MOV 


QDAT.RAO 


CMP 


#125052, DAD 


CALL 


INSERT 


BE.Q 


10$ 


MOV 


#105050. GOOD 


ERRSOFT 


1701.E1701.EER2 



CKI OOP 

GMANIL HtSl7l,ANS I -l.NO 



IS"! 


AN 5 


BED 


00$ 


MOV 


WO A! ,HA() 


CMP 


#50505, HAD 


CAl i 


INSERT 


BLQ 


30$ 


MOV 


#!»0''0S,UOO() 



ERRSOFT 17OO.E17O0,EER0 



CKI OOP 

MOV #40000, ^C 5 A 

MIS #00000 ,o>C5A 

SETPRI APR 1 00 



GMAN1L Mttil/2.ANli.'l.N0 



SF.Q 0006 



j CAl I f LASHING LED ROUTINE 
j WAS THS ANSWER NO? 
j ASK AGAIN If ANSWER WAS NO 
s CLEAR ITF.RATION COUNTER 
I SET UP VECTOR AND SERVICE ROUT 

MOV 
MOV 
MOV 
MOV 
TRAP 
ADO 
j CLEAR TEMPORARY STORE 

TRAP 



#PRI07, -(SP) 
flINTSH. -(3P) 
VEC. CSP) 
#3. CSP) 
CJ5VEC 
#10, SP 



C$BSEG 



» CLEAR INTERRUPT 


FLAG 




j READ INPUT 






j 15 ODD PATTERN FOUND V 




{SKIP BRANCH IP 


•SFI" IS SET 




; IF YES BRANCH 






sSE I UP DATA l'JH 


ERROR HANDLER 




i ERROR HANDLER 








TRAP 


C*E.R50FT 




.WORD 


1701 




.WORD 


El/01 




.WORD 


EERO 




TRAP 


C$CLP1 


iPRUMPT FOR EVEN 


PATTERN 






TRAP 


CJuMAN 




BR 


10001$ 




.WORD 


ANS 




/WORD 


T$CUDE 




.WORD 


ME5171 




.WORD 


-1 



10001$: 

CHECK I HE ANSWER 

U ANSUER WAS NO, ASK AGAIN 

READ INPUT 

EVEN PATTERN ■' OUND 

SKIP HRANCh !> "Sf I" IS SET 

U YES, BRANCH 

SET UP DATA FOR ERROR HANOI ER 

ERROR HANDLER 

TRAP 
, WORD 
.WORD 
.WORD 



TRAP 



;5E I U IN CSA REiilSTtR 
{ »l T f. LE IN C^>\ REGISTER 
jENAEU.E INTERRUPT 



tAtiK ODD POSIT ION 



MOV 
TRAP 

TRAP 
BR 



C$LRSOFT 
1700 
El W^ 
Et RO 

CSClPL 



«*PR\\\RO 
C$SPRI 

C$ O-MAN 
10000 J 



M 1 b 
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TEST 17: DIGITAL INPUT TkST - USING FIELD TEST CONNECTOR. 





05/11? 


00414? 








05/114 


000120 








057116 


060136 








057120 


1/7777 








05 7122 








0139 


05712? 


005737 


004142 




..'140 


057126 


001767 






6141 


05/130 


005737 


004150 




814? 


057134 


004 737 


012146 




814^ 


057140 


001004 






8144 


05/142 
05714? 
OS/ 144 

OS/146 

osaso 


10445/ 
00524/ 
06055/ 
00/442 






8145 


05/15?' 
057152 


104406 






8146 


05/154 


01//3/ 


124524 


004084 


8147 


05/162 


022/5/ 


160000 


004064 


8140 


057170 


004737 


012146 




8149 


057174 


001407 






8 ISO 


057176 


012737 


160000 


004062 


81*31 


05/204 
057204 
05/206 
05/210 
057212 


10445/ 
003250 
060614 
007400 






8 IS? 


057214 
05 7214 
05/214 


104405 






8153 


057216 
05/216 


104404 






8*54 


057220 


012/77 


050000 


124456 


81SS 


05 /226 


052 7 77 


100000 


124450 


81 So 


05 7234 


005037 


004150 




8157 


05/240 
057240 
05/242 
05/244 
057246 
057250 
05 /25? 
05 /254 


104443 
000404 
004142 
000120 
06024/ 
177777 






81S8 


057254 


005737 


004142 




8154 


05/260 


001 /6/ 






8180 


05/262 


005/3/ 


004150 




8181 


057266 


004/3/ 


012146 




818? 


05 /? /2 


001004 






8183 


05/2/4 
05/2/4 
0572/6 

057300 
05/30? 


10445/ 
003251 
0b0/L4 
00744? 






8184 


057 304 
05 / 504 


104406 






Ml 65 


05/306 


01//3/ 


1?4 V? 


004064 


S 166 


057314 


022737 


150000 


004064 



50$ 



60$ 



70$ 



80$ 



TST 
BEQ 
TST 
CALL. 

RNE 
ERRSOFT 



CKl.OOP 



ANS 

40$ 

INULA 

INSERT 

50$ 

1703.E1703.EER3 



MOV 


oJCSA.BAD 


CMP 


0160000, DAD 


CALL 


INSERT 


BEQ 


60$ 


MOV 


0160000, GOOD 


ERRSOFT 


1704.E1704.EER2 



ENDSEG 



BGNSEG 

MOV 
RI5 
CLR 

GMANIL 



050000, h)CSA 
0100000 .iOCS A 

INH l A 

MES173.ANS, - l.NO 



I SI 


ANS 


BEQ 


.'0$ 


1ST 


INI> LA 


CALl 


INSERT 


nNt 


80$ 


ERRSOFT 


1705.1 1705, EER3 



Cl<t OOP 

MOV 
CMH 



WC'iA.HAD 

^150000. BAD 



SEU 020 7 



10002$ 



.WORD 
.WORD 
.WORD 
.WORD 



ANS 

T5C0DE 
MES172 
-1 



l CHECK 1HE AM! 

I IF ANSWER 

j WAS THERE 

j SKIP BRANCH U 

j BRANCH U" YES 

{ERROR HANDLER 



WAS NO. ASK AGAIN 
AN INTERRUPT AT LEAD.? 
"SFI" IS SET 



jGET CSRA CONTENT 



{ IS I R 15, EI AND 
j SKIP BRANCH IF 
; BRANCH IF YES 
;SET UP DATA FOR 
{ERROR HANDLER 



ELE1S 
"SFI" 



IN 
IS 



TRAP 
.WORD 
.WORD 
. WORD 

TRAP 

CSRA 

SE T 



CSERSOFT 
1703 
El '03 
EER3 



C$CLP1 



SE T 



ERROR HANDLER 

TRAP 

. WORD 
.WORD 
.WORD 

10000$: 

TRAP 

TRAP 
LOAD EI AND ETE15 INTO CSRA 
CI FAR TR BTT IN CSA REGISTER 
Cl.t AH INTERRUPT H AG 
{ASK FOR EVEN MESSAGES 

TRAP 

BR 

.WORD 

.WORD 

.WORD 

.WORD 



CSERSOFT 

1704 
El/04 

EER2 



C$BSEG 



C SGMAN 
10004$ 
ANS 
I SCODE 
ME SI 7 3 
1 



[CHECK !HE 
{ IF ANSUt R 

{WAS THERE 
I SKIP BRANCH l\ 
{BRANCH IF IE 1 , 
{ERROR HANDLER 



10004$ : 
ANSWER 

WAS NO, ASK AGAIN 
AN INTERRUPT AT TRAI 

"SFI" IS SET 



TRAP 

.WORD 
.WORD 

.WORD 

TRAP 

lit I CSRA CON It NIS 

IS IR15.E1 AND LTE15 bUU SET 



C$1 K 
1 70S 
E IV 
El R* 



C SCI PI 



;i»'T 



USER DOCUMENTATION 



HI 

CI 
Dl 

hi 

ri 

Lil 
HI 

II 
Jl 
Kl 
I I 
Ml 
Nl 



US 

cs 

DS 
LS 

r 5 

G5 
HS 
[S 
JS 
.Kb 
IS 
MS 
N5 



B9 
C9 
09 
F9 
f'9 
G9 
H9 
19 
J9 
K9 
1.9 
M9 
N9 



B13 

C13 
Dl? 
F.13 
F13 
G13 
H13 
II.'. 
J13 
K13 
1.13 
M13 
N13 



n?. 

C-? 

h;? 

tic! 

h^ 
i «? 

J2 
K? 
Li? 
M? 

.N2 



B6 
C6 
D6 
F.6 

F6 

G6 
Hf» 
lf» 
Jb 

1.6 
M6 
N6 



BIO 
CIO 
D10 
RIO 
K10 
G10 
H10 
110 
J10 
K10 
1.10 
MiO 
,N10 



B14 
C14 

Din 

t- 1 4 
K14 

G14 
H14 
114 
J14 
K14 
L14 
M14 
N14 



B3 
C3 
D3 
F3 
F 3 
G5 
H3 
13 
J 3 
K3 
I * 
H3 
N3 



B7 
C/ 
07 
L7 
f / 
G7 
H7 
17 
J/ 
l<7 
L/ 
M/ 
N/ 



nil 
en 

Dl 1 

hi 1 

f 11 
Gil 
Hll 
111 
Jll 
Kll 
1. 11 
Mil 
Nil 



BIS 
CIS 
D1S 
F.1S 

ris 

G1S 
HIS 
IIS 
J IS 
K1S 
LIS 
MIS 
HIS 



B4 

C4 

D4 

L4 

L4 

G4 

H4 

.14 

. J4 

,«<4 

.1 4 

,M4 

,N4 



B8 
CM 
OH 
L» 
f 8 

i;rt 

H« 

IH 
J8 
KH 
1 H 

m« 
N3 



til.? 

CM 

oi;? 

LI.? 

liL! 

hi.: 
ii.» 
jk? 

Kl.? 
L lc~? 
M l»"? 
Nile? 



Ill 6 

Clb 
Dlb 

t:u, 
^ It. 

Gl»» 
Hit. 

jit. 

Kl'. 
LI'.* 
Mlt> 



HARDWARE TESTS MACRO M1200 26-0CT-83 15»22 PAGE 82-3 
TEST 17: DIGITAL INPUT TEST - USING FIELD TEST CONNECTOR 



8167 
8168 
8169 
8170 



8171 
8172 



8173 
8174 
8175 
8176 
8177 
8178 
8179 
8160 



8181 



8185 
M184 



H185 
H 1 86 

818: 

H1HH 
8189 
H\'*0 
81'U 

h\'*.: 

8191 

Ml t>\ 

h\'* 1 . 

HI'**, 
h \ >f*, 

<Jl99 



057322 

0573*6 
057530 

057556 

057356 

057340 

057342 

057344 

057346 

057346 

057350 

057550 

05 7352 

057354 

057356 

05/360 

057362 

057364 

057364 

057370 

057372 

057400 

057406 

057412 

057414 

057422 

05 7422 

05 7424 

05/426 

05/430 

05/45,' 

05/4 3.: 

05/43/ 

05/4 54 

0574 34 

05 /440 

05/44/ 

05/44/ 

OS/44* 

05 7450 

05/450 

05/45/ 

05/454 
05 7544 

05/64#) 
05/. '4 / 
0**00 '.5 
0»>oL<)3 
0»>OI 5#. 

tj».n/4 ■' 
OM) , .. ,/ . 

( i».u ',S», 
ii».ii.)4 " 
060537 



0O4737 

001407 
012737 

104457 
003252 
060614 
007400 

104406 

104445 
000404 
0O4142 
000120 
060136 
177777 

0O5737 
00176- 

01773/ 
022737 
004737 
0014C/ 
012737 

104457 
003253 
060/7/ 
007400 



104405 

01.' 700 
104441 

01 5/00 
1044 Vi 

1044 5/ 
001414 

045 
045 

045 
04 5 
115 
1/4 

11'- 
1/4 
115 

1/4 
104 

;o4 
1U 



012146 
150000 



004062 



0O4142 

124306 
150000 
012146 



000 VU) 
003/10 



1/* 
101 

IU 
101 

11 ■' 
1M 
11 * 

1M 

* \ • 

A A < 

1 M 
l«'l 
U 1 
117 



004064 
004 Ot 4 



150000 004062 



045 
101 
1/6 
1/0 
1/-' 
l/o 
1/r. 
l/o 
1/4 

I. '» 

040 



901 i 



CALL INSERT 

BEQ 90$ 

MOV #150000, GOOD 

ERRSOFT l706.El704.EeR2 



V-KLOOP 

GMANIL HES172.ANS, -l.NU 



TST 


ANS 


BEQ 


901 


mov 


9CSA.BA0 


CMP 


* 150000, BAD 


CAW 


INSERT 


BEQ 


loot 


MOV 


9 1 50000 , (jOUD 



ERRSOFT 170/.E1707.EER2 



100$: fcNDSEG 



SfTPHT OPM 10/ 



Cl HVf C VtC 



EXQV17: I XI T T5T 



.Nl 15 T HI x 
0t>/ T5HD1 /: : . A'XI/ •S/rfAD Ii, I t Al INPo 
1/4 THW; .ASCI/ ■■•AM 51 DISAMl f t) NO 



SEQ 0208 



jSKIP BRANCH IF »SF*I" IS SET 



iBRANCM IF YES 
iSET UP DATA FOR 
l ERROR HANDLER 



ERROR HANDLER 

TRAP 
.WORD 
.WORD 
.WORD 



jASK ODD POSITION 



10005$ 
j CHECK THE ANSWER 
iIF ANSWER WAS NO, ASK 
iGET CSRA CONTENTS 



TRAP 

TRAP 

BR 

.WORD 

.WORD 

.WORD 

.WORD 



AGAIN 



C$ERS0FT 
1706 
E1704 
EER2 

C$CLP1 

C$GMAN 

10005$ 

ANS 

T I COOt 

MES172 

-1 



»I5 IR15.EI AND ETE15 STILL SET 




iSKIP BRANCH IF "SFI" IS SET 




,BRANCH IF lES 




jSt T y*> OAT A FOR ERROR HANDLER 




; ERROR HANDLER 




TRAP 


C$ERSOFT 


.WORO 


170 7 


.WORD 


El 70 7 


.WORD 


EER2 


10003*: 




TNAP 


C$E5EG 


jDlsAHU iNURHUPTs 




MOV 


OPRIO/.RO 


TRAP 


C$SPRI 


iHESTORE INTERRUPT VECTOR 




MOV 


M\ C.RO 


TRAP 


C$CVLC 


TKAP 


c$Exir 


. WORD 


L 10052 . 



T M5T USlNo HUD HSI CONNECTOR .*N ' 
MANUAl INTERVENTION Al l OWED I UAM U All SM 1*N 



1 



WMM *t 

WMt 1 // 

Mt'-.l '1 

Mt 

Ml ■ . 1 -' «■ 
! 1 '<>1 : 

EJ 5V; 

Ll/03; 



A5C 
A5C 
A l -C 
A5C 

A'.C 

a »c 

A'.C 
A'.C 
A5C 

A'/. 
.ASC 



1/ 
1/ 
I 1 
1/ 
1 I 
1/ 
I t 
1/ 
I.' 
1/ 



•N»AI5 JH[ DIGITAL TEST CONNECTOR SWITCHED TO THE ODD POSITIONS 
/•AAND PLUCilitO P'TO THE BOARD WITH !Ht H ASM INC. I ED ,' 
, MOVt ^>^ SWITCH TO THfr * VI N P05 t T ION ' * \ / *• 15> 
? AND THf N CR !► DONE 
Ml»»l THf SWITCH HAO< 10 THf 000 POSITION *l/'*l r ^ 
> AND I HI N CR V DON! 

TO THf ( VI N POSITION AGAIN '* 1/^ 1 5 > 

CR U OUNt 
IMolTAi INtM.-T NOT U'AlH WITH \ \\ H :M*A 
DIM Ml. 'M'U T NOT i OAIH [) Wl r H ODD DATA- 



. T «P| 

/NOW 
I iPl 
/Mllvl 
. T iPt 
/DAI A 
• DA I A 



THf SWITCH 
t AND THfN 
HI UI -iM H l)» 

Rli.l . H P. Of 



/MO INILHRUPT ON LEADING tDut OF UATA t INt 15 



HAHHw'Wh MS' 1 ' MACRO Ml.VO ^ DC' 85 I'm^Y PAltt (V '> 
TEST i,': Dlbll'V, INPL'l UST I'SlNt- HH HST CONNFCTQR. 



H^OO 0«»0*iL4 


10*. 


h*5 


101 


1 1 .'04 : . 


8Y01 0t>0t*:4 


101 


lot* 


l.*4 




8AY OoO: 14 


lib 


11 * 


04 


J 1 /OS: ! 


8 t V< OtoO'.Y 


103 


U'3 


101 


LWO/i . 


8AM 










8.V*. 










8^06 Ot-lOt^ 








t: 


O*»10tw.> 










OblOot* 


104401 









ASCII /CSA Rf-CISTFR Of DIGITAL INPUT MODULF.. iNCQRRKCT /' 12 > < 1S> 

AsCI/ /AF TFR I.NTI RRUPT/ 

ASCI/ /NU IN'tRRUPT ON TRAILING K DC if Of DATA t INF IV 

ASCI/ 'O.A DATA BIT IR15 IS NOT CORRECT • CLE.ARED Bi DATA I INF; IV 

I 1ST OtX 

\ VI N 

NDTST 

110052: 

TRAP C$fc.TST 



SffJ 0*709 



I J 



HARDWARE TtSTS MACRO Ml/OO ♦VtOCl 83 IS-.V PAGi 83 
TfcST 18: DIGIT Al OUTPUT Tt. S T USING UK. HSI CONNECTOR. 



SF.Q Oc»10 



8/10 
a/ti 

8/:. s 
8/1? 

8/14 

:vi r » 

8 t U* 

8/1 * 

8/18 

8//0 

8.V1 

8/// 
8//< 
8//4 
8»VS 

8.V6 

8//rt 

8// 1 * 
8/30 
8<>3l 



W 



H/3 3 

B t M4 



tt.'S/ 



■*?/38 

H..4'-' 

8. a: 

>S A, 
i/4i 



0*10 ;o 

0610*0 

o»i o/o 

06 10/4 
0*10/6 

061100 

Or. no. 1 

Ot>lKV 
CM 104 

0**1 1 04 
0*110*. 
OMlOi 
061110 

061114 
06 U If, 
0*11 16 

OMUV 

061150 
0*113/ 
0*4136 
0*! 1 Vi 

06 1140 
0*114.' 
0*1146 
0*1 ISO 
06 1 IS4 
0611S4 
0*11*0 
()#il 1^,4 
06H66 

"6U /O 
061 1 74 

0611 /4 
u*l/00 

06l.\)4 
0*1/06 
061,' l<i 

061/14 
O* 1//0 
06 1.'*. "4 

' "'■!//* 

*'*! *■/ 
061/ *,6 



004 '3 ' 

00100/ 
0614/4 
103S4* 

104 4 SO 

103416 

1044/1 

o:v '.'oo 

001410 

010/46 
01/ /46 
010*00 
10441/ 
06/.06 

1044 V 
000J6/ 

005 .' 1 7 

0010// 
00S3V 

1/ /4*i 
01//46 
010*00 
10441 / 
06/ /O* 

01. V4* 

01/ '46 

01 Of. 00 
10441 / 

O*/ /06 

004 ' * / 
U'iSM -' 

uoi :s* 

00 SO 3/ 



011/14 



001000 



06 IS IS 

000001 



000004 

0041 V 
004 l'O 

0*1*1 ' 
00000 1 

000004 

0*1 *l« 

00000 1 



t;l*S/* 
1 /(n'-.i 

(!., 4 144 
06 14// 



3*: 

10$ 

<-?o$ 



CAl I 
. WORD 
TSHOlH 

hc. 

MANUAL 



St I f C T 

100/ 



.'■HTTi Ti !,r 18: DIGIT At OUTPUT TEST US INC. Hill) H.ST CONNECTOR. 

; TFST 18 l)IGT T A' OUTPUT TFST. 

jT HI USFH IS PROMPTED .0 INSERT THE DIGITAl Tt ST CONNtCTOR INTO THE MODU E 
jON WHICH THf: LED IS HASHING. THEN HE IS PROMPTED TO CHfcCK THAT A SLIDING 
{ONES PATTFRN APPEARS ON THf TFST C0MNFCT0R l.EDS. M TfR IS SFCONDS THf. PROGRAM 
{PROMPTS THF USER TO LOOK f OR A SLIDING /EROS PATHRN, UHICH IS C CI PUT H'M 
{IS SFCONDS HC.COm TERMINATING THF TF.ST, THIS CHECKS THAT ALL OUTPUT LINES 
j CAN HF UNIQUF.Li SFT AND CLFAHUl. 

\l* THF ' UAM' MAG I ., SIT. THIS TFST Will NOT Mi CARRIH.) OUT . 
. ♦♦♦♦♦♦♦•♦♦••♦*♦♦♦♦♦**#♦♦♦♦♦* ♦***♦♦♦*♦>♦♦*♦*♦**♦♦*****♦*******♦ + *♦ ***♦♦*♦♦* 
BGNTST 

Tlfl: : 
{CALL SEi.fcCT HOUUNt 
jGIVF TEST PARAMETER (HHD/OD) 
iGIVF fFST HFAOFR 
; U CARRt IS SET, F.Xl T H ST 
j IS MANUAL INTERVENTION ALLOWED/ 

TRAP C J MAN I 

;U tFS HRANCH i HAM PI AG NOT SET) 

HCS 
{ RtAO OPERATOR PL AGS INTO MO 

TRAP 
{PRINT Mfr S SAGES ; ' 
; P NO, h XI T 

iU tFS PRINT TEST DISABltD 

MOV 
MOV 
MOV 
TRAP 

Ann 

{FVIT TFST 

TRAP 
.WORD 
I 1 . LOOP ON If ST H AG Sf T / 
U NO, MRANCH 
U.S. OFCHfcMFNT II 
ASK COR TEST CONNFCTOR 



HCOMPl F Tl 10$ 



RU.AUS RO 



HI I 
HI Q 
PRINTE 



OPNT ,M0 
0TM18 



EXIT 



tst 



T >' 


I -)tM A 


RNL 


10 $ 


Of C 


I i.TM •'• 


PRINTE 


»WMEi8l 



PRINTF ;>WMF 184 





r a. t 


M A'iM 




T ,T 


f i -AN ■ 




01 


,V$ 


'HP 


C; p 


IfRfNT 


! TRAlrtj 


si R 


■■! .S P 




PRINTH 


.'>WMt 1H/ 



10$ 
CSRFL.A 



CIM18, i'SP) 
ffl. ( ^P^ 
SP.HO 
r$PN^ 
#4 t SP 

c n ■, l t 

L100S3 . 



MOV 


^WMf- 181, ■ ISP1 


MOV 


tft. k'-P> 


MU\ 


SP.HO 


TRAP 


CiPNTE 


ADD 


»4. l ,P 


MOV 


tfWMt 184, t SP' 1 


MO\i 


CI, 'iP'* 


MOV 


■iP.Ro 


TRAP 


/$/N'r 


ADO 


QA ( SP 


;CAl I U A .HtNu I \ D H-.U.M IN^ 




} I ML ANSUt R l i: NO 




jHRANLH HACi*. ANP A',\ Ai.AIN 




jm t AR 1 T{ RRAT ION COi'NIt R 




{Li t AR J i A l( 




{PR IN! 'U UMNO ON* ^ *",'»4t4 ". 





I I 



HARDWW TIS1-. MACHO MtJOO Jt» OC ' 8< IS:.*. 1 PAGI 85 1 
TEST 18: IHGUAl OUTPUT U ST USING KEID Tt.ST CONN* C TOR. 



i^M4 
8. MS 
8/4b 
H»M '■' 
8J48 
8,? 4^ 
8 /SO 
8/S1 

8/s/ 
8/S5 

8/S4 
M/SS 
H/Sb 

8 l ) s: 

8i?58 
<VS<* 

8.>0 
8 t >61 



8/*. 5 
8>i4 

8/b*> 

8.>» ' 
8 t >>8 

8 t y»^ 

8/70 



om:?6 

06k?4/ 
0bl t ?4b 
Obl/So 

om.w 

Obi*? Mi 

06i/7/ 

CM J. '6 
06 1W 
Ob 1504 
Ott 1 50b 
061510 
OMM.: 
0M*1/ 
Ob 15 14 
Obi 51b 
0*> 1 VO 
OhKVV 
0613/4 
Obi 550 
Obi 55/ 
Obi 540 
Obi 540 
061344 
Ob 15 SO 
Obl3SO 
Ool5S4 
Obl5bO 
Obi 5ti4 
Ob] ^66 
0615 7/ 
Obi 57b 
Ob 14 00 
061404 
0614 K' 
061414 
0M41>> 
Ob 14 If. 
0614.0 



01/746 
01/746 
OlObOO 

104414 

Ob ? :ob 

OK? 704 
01/70/ 
01047/ 
OK? 705 

004 ; 5 ; 

00 S 50 "i 
00 15. '4 
00^104 
00SS04 

1044// 

oos 70/ 

00140.? 
00S300 
000761 
OOS 75 7 
001016 
01c* 757 

01/74b 
01-^746 

010600 
104414 
06/ 706 
01/704 
000 7 56 
OOSO 7 7 
005 75 7 
0^1007 
OOS/3 7 
0/373 7 
001401 
000 706 

1044 5,- 

oooso.* 



8/ // 
8/7< 
8.' 74 
80 7 S 
80 S, 

>V 78 
8/ .'■# 
8.': 80 
8/81 
*0^.' 
H.-8'. 
h. ••<.; 



061422 000000 



061 SI 1 , 

Ob p.! ' 
Obi 71.- 
Obi 744 
Ob,H)50 



*Jb. i. o 
OfcJU'c' 



04 S 
04 S 

04 S 

04 S 
u4S 
04 S 



10440: 



Obi 744 

000001 



000004 
00000 1 
0001/0 
1//410 
0000 1 , ' 
011S06 



0614// 

000001 

Ob J 50 
000001 



000004 
1 7 7 7 /6 

1//510 
000/4/ 

004144 

004146 



l.< 
101 

lul 
lib 



004144 



lib. 1 
1/4 

U4S 
1." ' 
'MS 



10 J 
/0$ 

50$ 



40$ 



MOV 


01 ,R4 


MOV 


080. ,R/ 


MOV 


R4.SDAT 


MOV 


010. ,R'> 


JSR 


PC.WT«!5M 


Of C 


R5 


PNl 


'■0$ 


ROt 


R4 


AOC 


R4 


BREAK 




1ST 


R/ 


m u 


40$ 


OK 


Ro 


B« 


/0$ 


TST 


SI ZERO 


BNE 


so$ 


MOV 


1 ,SL ZERO 


PRINTB 


0UME183 





MOV 


017 7 7 7 




HR 


10$ 


So$ : 


Cl R 


o)OAl 




tst 


UVP 




BNfr 


[ XUV18 




INC 


ITHCNT 




CMP 


MROl ' 




PA (3 


\ XlJVl* 




MR 


ITRA18 


I XQVlBj 


frXIT 


TST 



76, R4 



1TRCNT 



MASK EON SLIDING ONES 
LOAD COUNTER UI TH S C f 1 
PUT DATA TO OUTPUT 
I OAO WAIT COUNTER 
WATT FOR PS MS 
DECREMENT WAIT COUNTER 
IE NO, BRANCH 
NT XT DATA 
ADD CARRY II- St T 
OPERATOR INTERR. ENB. 



MOV 

MOV 

MOV 

TRAP 

ADD 

p.S 



0WME180, 
01, (SP) 
SP.RO 
C5PNTH 
04, SP 



TRAP 



IS COUNTER ZF RO 7 
P RANCH IP yES 
DECREMENT COUNTER 
OUTPUT SLIDING ONh 
TEST PATTERN ► LAG 
IE SET, BRANCH 
OTHtRWISt SET IT 
PRINT SLIDING 



ZERO MESSAGES 
MOV 
MOV 
MOv 
TRAP 
ADD 

IDINt. /EROS 

ROUTINE 

REGISTER U.EO 
i PASS 



> 0> P ) 
'.ELECTED? 



MASK ^OR SI 

GO TO SEND 
CLEAR DATA 
IS 0U1CK VERU 

u as. t xi r test 

ITERATION COLTER 
.DEEAUl T ITERATION \ \l CUTED 
■U a-S, E XI T TEST 
i If NO, T[ ST ITERATION 
iEXlT TEST 



1 



TRAP 

. WORD 



SEQ 0211 



(W) 



C$BRl< 



OWME183, -CSP) 
01, f.-iP) 
SP.RO 
CIPNTB 

04, SP 



Ct\ Ml 

LI OOS 3 



SL/ERO; .WORP 

,Ni LS f HI •■ 
TSH018: : .ASCI/ •S.'*A[).n, IT At OUTPUT U ■".! • iSINli HL1 (1 TE-.T CONNE C TOR ,*N- 
TM1H; .ASCI/ /»AT* ■■»! OtSAHtEt) NO MANl'Ai. INTERVENTION Al t OWM) U'AM Ft AG Si T 1»N. 



WMf 181 
WMF 184 

WMt 1M: 
WML 18 5 



.ASCI/ 
. A iC 1 .' 

.ASCI/ 
.A .Cl/ 
.1 I'.T 

LNUTbT 



/*N»AI-, THE DIGITAi Tfsl CONNECTOR PtUQiEO INTO TH{ ^OARO»N 
/•ttUlTH THl MASHING ill) .' ■' 

/#N*ACH! 0' M1M »l lOlNt- OM '.» ON !Hl It >' Cv'NNE'C T OH . »N 
*N*ANCW CHtC« nJH Si 101NU /LHO'i ON THE US] CONNECTOR. »N 



L 3.0055: 



TRAP 



CSETS! 



I 1 

SF.U 0212 
TtST 1M; OUUlAl. OUTPUT ThST • USING MHO Tl ST CONNECT OH. 



( "> ! 

HAW{)gun r ^ ^ t ^ math; mi.^v s& iv \ h« i'i:.y paw h\ 

SEQ O'dli 

Tfc$T !«'<: :Mi*.TNU OUTPUT Tfc^T USING * lfcLU TbbT CONNFCTOK, 

H.V 1 . OtOUM fcNDNlO 

8* Of* 



•II 



HARDWARE Tl STS MACRO MIOOO J*6 OCT 85 IS: 00 PAGI 8/ 
TtST 18: DIGITAL OUTPUT TEST - USING F LtLD TEST CONNECTOR. 

TITLE HARDWARE. TESTS 



SEU 0214 



8 510 










85'»S 










8.56f* 


Oo.U.M 








85s * 










85'iS 










8 1 . 1 . 1 * 










85*. 










8 5»-: 










8 56 










85'E5 










8 5n4 










rt5r.', 










8 5»i»> 










8 5^ • 










,<*,.A 










H5»\o 










*5 \ 










8 * * 1 










8< V 










85. '5 










8 5 M 










8 5 ;s 










8 5 '6 


060104 
060104 








8 5.*' 


0601.74 


004 : 5. - 


011714 




8 5. '8 


060150 


010001 






H5/*9 


060150 


O604SO 






8 580 


060154 


105000 






8381 


0».0! Vi 

0601V. 
060140 


1O44 50 
001110 






8 58c? 


060140 
060140 

060144 
O6014*. 
0601 SO 

o»)0i t :o 

060 T>4 
O'-OlStj 


10444 5 

000404 
004 140 
000100 
Ob 5000 

l / / / / * 






8 58' 


060 1S6 


oos * 5 / 


004140 




8 ',84 


0601'. 


00106/ 






8'8S 


060164 


040/ ■' / 


000010 


i^r.06 


K58n 


0601 .'0 


1 / / 5 / 


LOr.no 


004 Or ,4 


8 58 .* 


060000 


50.65/ 


oooo io 


004064 


8 588 


060006 


004 M / 


010146 




8 58 * 


060010 


001404 






8 5iO 


060014 

06, '014 

W6001'- 

06 0000 

06. \W 


1O04S/ 
UO'V.S 
06.?S5S 
00 6*0*4 






<". ' '1 


.)6..' ( :04 
06 t *Oo4 


K)4406 






ttS92 


*J600t.'6 
1 I'j,', '06 

*J*-o. '■■ 


10444 5 

oe*?44e 







BGNMQD 
StUU TtST 19; DIGITAL INPUT Tf.ST SPECIFICAtli SELECTABLf 

**♦***♦♦*♦***♦*♦♦♦♦*♦♦♦*♦♦♦**♦+*♦♦♦+*+♦**♦**+**♦**++**+*******++***+****+*+* 
TEST 1.9 DIGITAL INPUT TtST - SPECIF ICAl.ir SELECTABl f 



THIS TEST CONTINOUSLY 
TO THE CONSOLE. 



READS THE INPUT LINES AND PRINTS THE DATA 



TMf 

NORMAL 
LINES 
F I AG - 
OUTPUT 
TFST C 
VISUAI 
IN THE 
01- THE 
TiPF *' 



ER IS ASKED WHICH INPUT RANGE CLOU LEVEL OR NORMAL) AND IF 

IS SELECTED, WHICH DENOUNCE PERIOD TO USE. THEN THE INPUT 

OE \H£ MODULE ARE CONTINUOUS! r READ AND, IE THE SUPERVISOR 



INHIBIT 
TO THE 



ERROR REPORT" IS NOT 
CONSOLE, Br 



T, THE BIT PATTERN IS 
USING DIFFERENT INPUT VOLTAGES. THIS 
AN RE USED TO CHECK THE SWITCHING LEVELS. THIS TEST IS A 
TEST. AN ERROR REPORT IS ONLY MADE IE THE LLS AND RT BUS 
MOD REGISTER CAN T CLEAR OR SET. THE INTERRUPT JUNCTION 
MODU E IS NOT TESTED, TO ABORT THE TEST, THE USER MUST 
CNTl C". 



♦ ♦**♦♦** ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦•v* + + ♦*** + * + ********************•**************♦♦** 
BGNTST V), 

Tl'*: : 
CAl I SKtCT j CALL. SELECT ROUTINE 

.WORD 10001 ;GIVE TEST PARAMETER (SPEC/D1) 

ISHD19 ii'.lVE TEST HErtJl R 

BCC ITRA19 :U CARRi IS SET, EXIT TEST 

EXIT TST jEXlT TEST 

TRAP CJEXIT 
.WORD L100S4 

1,NU {ASK FOR LEVEL 

TRAP 



ITRA19: GMANIL MMES1.ANS 



MNt 
EIC 
MOV 
MI I 
CAi I 
['A 



AN'i 
5oi 

«10.<JM')D 
otMOO.HAO 
a 1 . H AO 
IN t RT 



BR 

.WORD 
. WORD 
. WORD M 
.WORD 
10000$ : 
; IS I OW ! EVEL SELECTED? 
; V US, DON'T ASK M3R DL BOUNCE 
;CLtAR LOW LF'vEL BIT IN MOD HtCi. 
;GET MOD Rt.GlSUR CONTENTS 
j IS LOW LEvEt BIT IN Mi>0 C EARED i 



OGMAN 
10000 5 
ANs 
MCJDt 
MMES1 
1 



t MRSU* T lwui,E'l901,EERG 



;SKIP BRANCH IE 
{BRANCH If iES 
; ERROR HANDLER 



5FI- IS SET 



TRAP 

.WORD 

.WORD 

.WORD 



iOi; 



UHANIU MMtWiAN&l»0»-i.ii3iN0 jASK FOR UEUUUNCt PERIOD 



TRAP 

R AP 

B* 

.WORD 



CSER^OET 
WL 
E 10*01 
EE^V, 

Ctl'i >'l 

CSGMVN 

ANSI 



11 



HARDw>RE TESTS MACRO Ml 000 J6 OCT 8 3 1S : ,V PAW 8/ 1 
TfcST 19: DIGITAl INPi'T TEST SPECIF ICALLt SELECTABLE 



O^V34 

06 k V40 

OeV040 
0'k\:44 

^5'* 3 0*».V4t« 

8 3'»4 Of,00S4 

83*>S Ot..\->-0 

H3^*6 06»:J!h4 

8 3^.' Of'uV V 

W5 >8 o*i.\3oo 

H .< * K > i>>030t> 
84 00 Om\310 
8401 0»).l 5 14 
84 00 (>u?JlV 

8403 0tO330 
Otu\330 

0^0330 

UO..I334 

0603 56 

8404 0*0340 
84 OS Cf.S 1 340 
840*-. 0*0 3 SO 
840.* 060 3S4 
8408 OruS3*>0 
840'* 060 3/0 
84 iO Qt* t Vf,?A 
8411 0',0 3.'6 

06..", ,V 

O*»04 00 

06.-SKV 

0',0404 

84 i;: 06040') 

0*i040*_» 

.V.l '. 0604 1 

84 14 06^4 14 

060414 

O'OAlo 

060400 

i >♦,,-> 4 4 

n*,;»4 *0 

0604 30 
O*,04 34 

84 T* 060440 

84 16 Or>0440 
06044 t ' 
06 '444 

84 1 * 

'14 1-3 060446 

84 If 

84 ; '0 

H4.1 060 4 SO 

8400 0*iOS*-S 

h.;. w 060641 
>-•;. 4 a*..- :,-f' 
34i& 065020 



O*)00, , , f 
06304.*' 

1 : / ; : : 

000301 
00000 3 

os 3/; ; 
o v/3/ 

001003 

04 o.v/ 
11.' '3 ' 
103/5, 
004 *>•/ 
0014 3S 
015*5/ 
OSO / 3 / 

1044S ' 
00 5 SSf> 
06064 1 

oo ra>A L : 

000400 

v / ;* .' 

004 / 3 .' 
01/73.' 
V / 3 / 
004 r 3 • 
001004 

104/0,/ 
OO'SS ' 

0*,:>''00 

00 iV4 

104406 
01 //OO 

10046 

010046 
010/46 

'Jl.'/4». 

01 06 00 
104414 
060 /U»i 

000 /6o 

1044 3..' 

0006O6 

00900-' 



04'. 



1.4 



114 



0*^446 
OOOOOl 

00000.? 

101400 

004064 

oioi46 

CS.0446 
000100 



0000 ' o 
011S06 

000010 

01014b 



101066 



06 M .'J. 
00000 3 



000010 



# 

1 !■' 
1"S 

ii'.- 



U'14,'4 
0*V446 

l.'Uo*, 
0040*. 4 00$ 
060446 



004 Of, k ' 
00406c 1 



KHV.O 30$ 

r040*-,4 
004064 



06, 

1 * . 



40$ 



AN 



» l'»«"l 

f r*o. 

I 1 «; J 



H I ^ 


ANSI ,i)MU[) 


HIT 


<M .ANSI 


fine 


00* 


BIC 


ao.aMon 


MOVB 


IJMOD.BAD 


CHPH 


HAD, ANSI 


CAl L 


INSERT 


fUU 


40* 


MOV 


an si. good 


bis 


«." 100 .good 


ERRSOE 


r 1900 ,t l^OP.t-I^Rl 



HR 


40$ 


BIS 


tfio.yMon 


CAL I. 


utosm 


KOV 


tfMOD.BAO 


HI! 


010. HAD 


CAl 1 


IN., wr 


BNF 


40 $ 


ERRSUF'T 


1 90S ,E 1903, EERG 



CtO OOP 

Mov 
PPINTB 



iWDA f ,«/ 
^FORMAT ,RO,R0 



KXUt/19: Mil 



**o 5 
T-,T 



.UMWIi 

.Nl I 1 , 
.A-.CI, 
.A ,CT, 
.A-.CT. 

. A jC I . 



.WORD 
. WORD 
. WORD 
.Uf)RD 
.WORD 
10001 $: 
r .iLT RE/JPON 1 .^: TIME IN MOD REG. 
L ! ; ONLY RTO USED ? 
BRANCH IF NO 
If YLS. CLEAR RTi BIT 
GET MOO REGISTER CONrENTS 
DEBUUNCE CORRECT LOADED 
SKIP BRANCH If 'SH' IS SET 
BRANCH i> yES 
SET UP DATA FOR ERROR HANDLER 



ERROR HANDLER 



SKIP THt 
SE I I OW 
WAIT t »S 
lit T MOO 
IS LOU I. EVE. 
SKIP BRANCH 



COMMAND 



TRAP 
. UDRi) 
. UOMO 
.WORD 
INF. 



NF.XT 
LIVES 
MS 

REG I ST. R CONIENTS 
SEl EC TED 
V 'SFI' IS SE T 



BRANCH U 1 1. » 
.ERROR HANDLER 



TRAP 

.WORD 
. wORO 
.WORD 

TRAP 



nt ' 1NP M WU ',t 
PRINT INPUT VALUE 



BIN. 



uli I Nli) I HE 
EXIT TEST 



PRINTOUT 



- OCTAL 
MOV 
MOV 
Mi I", 
M0'< 
MOV 
TRAP 
ADD 
LOOP 

TRAP 
.WORD 



SEQ O^lS 



MCOBE 
MMESr 1 

1 
T5L0LIM 
T$HILIM 



r$ERSOPT 

190.' 

E1^02 

EER1 



OVRSOFT 
l c »0 3 
El'^03 
FE.RG 

CSCEP1 



R.\ r.P) 

*EORMAr , CSP) 
v?3, vSP^ 
SP.RO 
C JPNTP. 
.710.SP 



S* $ ; 'S' 
L. 100S4 . 



BE *. 

• ..'•ADO. I 1 Ai 

'I ug ilvll BIT 

< IH B0>'NO B! I 

/l,Cw HUi B! 



INPUT t't ".T -»^ECH LCALl 1 '".H t C I ABI I .»N 

IN MOD Riv>!.UR Oh DIL.l'Ai 1NP"T CO'U") NO' Bl At ViLU 

K MOD PEL,! IliM CJUl D NO' Bt -r.* * 

IN HOD REGISTER OE DIGITAL INK** COOLU NOT OE ^ET 



\JY MME^i; »ASCU' 'LOW LEVEL INPUT 



HARHW'-Xm M -iP", MA~KV Ml. '00 .>h 0C T M 1%:.V PAtil 8/ ^ 
TfeST 1*»! illiilTAl. INPi'T TFST 'iPfCUTC'UM ^f-.l.t CTARl t 



tw^ts omo*v 


1.V 


no 


111 


MHt V: 


h-w tv v <ii; 


10'.* 


11*' 


1.'4 




454.' tf Ot*M 'l 


045 


lib 


045 


FORMA! 


rt-;."* 










>w.V 










8431 Ot/W 











O'v*-. :>/ 



Ob3<?5^ 104401 



SEQ 0<>16 



.A-.CIt /WHICH Df-'HOUNO PFRTW) 00 iOU WANT TO U'iF- ? /< IP '15> 

.A'iCT/ /f'NTf.R I FQR SOOi'S, P FOR f »M'> . 3 f OR 10MS./ 
.A'XI/ »N#ARt:AU INPUT VALUt « *B16*A (OCT At. - *06*A )/ 

.1 rsT QEx 

tNDISl 

1.100*34: 

TRAP 



CSETST 



• ' 



n 



HARDw.W T\ -if-. MACRO "1200 2b OCT 85 l'»:22 PAGf 88 
TtSl 20: DIGITAl OUTPUT TEST SPfcC U ICAl.l i SELECTABLE 



84 5 3 








84 34 








84 3S 








84 3«~. 








84 5' 








8438 








O*, "■ • 








84 m o 








844 1 








844." 








644* 








8444 








844'. 








84 4 r. 








844 ' 








84 4 8 








84 4 ^ 








84 SO 








84 SI 


Or»32S4 
0bi2S4 






84 s;? 


063254 


004 .' 5 ' 


011714 


84 ! . 5 


Co 3260 


010002 




84S4 


063262 


063 /4b 




84 SS 


06 3 2b 4 


1 0300. ' 




8456 


Ob 32bb 








06 326*. 


10443.; 






06 3270 


00120*. 




84:. 7 


0652/2 








On 32/2 


10444 5 






0^32/4 


00040*i 






06 32/6 


06 3/36 






Ob 3 300 


0000 32 






Or. 3 302 


064104 






0»j5W4 


i / / / / / 






06 3? Ob 


000001 






06 3 510 


000003 






On 3312 






84 S 8 


Ob 3 U2 


0227 3/ 


000003 06 3/5r, 


84V* 


Ob 3 320 


00141" 




84b0 


Ob 3 "22 


02.'/ 5/ 


000001 Ob 3 '36 


84b 1 


Ob 3 3 50 


00144S 




84b2 


06 3 3 52 


022/3 


000002 063 73b 


846 5 


Ob 5 54 


001444 




8464 


06 5 34 V 1 








0»>3 342 


10444 5 






Ob 5 544 


00040'. 






06 3 54 b 


06 3/40 






06 3 5 SO 


0000 32 






Ob 5 5V,.' 


0642 u 4 






Ob5'S4 


1 ' / / .* ■' 






Ob 5 -,V, 


( 000 CO 






06 5 3bO 

ii; / i, > 


177/77 




a-*o^ 


Ob 5 5b.' 








0*>3 3*,.- 


1044 4 3 






wb'-'»j4 


O004« ■»< 






Oo55v& 


CcS?42 





SBTTl TEST 20: 

********* 

TE 



,, .w ; DIGITAL OUTPUT TEST 5PECU 1'CALLY SELECTABLE 

>***,** + * + *** + *** + * + ♦ + + + + * + ♦ + ************************* + * 

".ST 20 OICI T AL OUTPUT TEST • SPECIFICALLY SELECTABLE. 



**************** 



THE USER IS FIRST ASKED TO SELECT 
SLIDING /EROS, OR A PATTERN PAIR. 
ASKED TO ENTER THE DATA PAIR. THE 
INTERVAL IN Mil I ISECONDS (DEFAULT 



A PATTERN T 1 PE - SLIDING ONES 
IN THE LAST CASE, HE IS ALSO 
PROGRAM THEN REQUESTS A TIME 
IS ZERO) TO WATT BETWEEN EACH 



PATTERN CHANGE. THE 
LINES QV THE MODULE 



SELECTED PATTERN 



THEN OUTPUT TO THE USER 



Af- TER I AD TNG THE 
ERROR REPORTED IF 
SAME. THIS IS THfr 



OUTPUT, THE DATA REGISTER IS READ HACK AND AN 
THF I OADED DATA AND THE READ DATA ARfc NOT THE 
ONLY ERROR REPORT IN THE TEST. ALL OTHER 



C^ CKING IS VISUAL 



TO ABOR 
************** 

BGNTST 

CAl I 

.WORD 

TSHD20 

BCC 

EXIT 



T THE TEST, '*CNTl C " MUST BE TiPtD. 

**************************** **************** M** + t*MiOM*»* 



SEl ECT 
lOOv ■» 

ITRA20 
TST 



ITRA20; GMANID MMES/1 , ANS2.U , 1 , 1 , 3 , kES 



T20; ; 
j CALL SELECT ROUTINE 
jUlVE TEST PAR AMI TE.R f SPECDI) 
jti'VE TEST HtADLR 

ill CARP) IS SET EXIT TEST 
j E X I T TEST 

TRAP 

.WORD 



est <r r 

LlOoSS 



;GET MANUAL. PARAMfc IER 



10$; 



CMP 

M'.U 

CMP 

mo 

CMP 
Hi 
GMANID 



C3.AN-.2 

10 5 

i>\ ,ANS2 

#2, ANS2 
50$ 



TRAP 
BR 

.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
10000 4 : 

; I', IT A PATTERN PAIR'.' 

{BRANCH U its 

; I'", IT SLIDING UNf S? 

;U US, BRANCH 

j I''. IT SLIDING /EROS? 

{BRANCH }y it: 



CiGMAN 

10000$ 

ANS2 

MCODE 

MMES71 

1 
Til 01. IM 
TSHILIM 



GHANIU 



MMES/2.E 1HPA.0, 1 ,0 , 1 7 7 / 7 / , Yt S jGET FIRST PATTERN 

FRAP 

BR 

.WORD 
.WORD 
. WORD 
.WORD 
.WORD 
.WORD 
1000 1* : 

MMtS/3»StCPA t 0i i,0,li , ' 1 77 , ;,US -GET SECOND P.UTt RN 

TRAP 

BR 

.WORD 



C*GM2S 
1O0O1 > 
f- I'RPA 
MCOUL 

MMES "2 

i 

T $. Oi.IM 

tjh:i im 



C 5 .M W 
J.OOO.S 

SECP-- 



SECI 0217 



HARnwW Tt'.lS MACRO Ml POO Pb OCT 33 l r > :.'.' PAGF 8H 1 
TEST PO; DIGITAL OUTPUT TEST - SPECIE 1CALL t SELECTABLE 



GEO 0218 



84 bb 



846? 



H4ft8 
M4r, » 

rt4 .V 

84 ■*, 

H.i *,- 
,V ' < 
M4 ,*4 

*<4 ^S 



H4 



H 4 .' ,-' 

H4 *H 

H4 : * 

84 HO 
H4 81 
H4V 
■*4-<3 

H4H4 

>i4-V, 

^4^ ;■ 



Oft33-'0 
Ob33/P 
0633/-' 
Ob33,\, 

063400 
Oft 34 OP 
Ob 34 OP 
06 34 OP 
Ob 3404 
Oft 340ft 
Ob 34 10 
Oft 34 IP 
Oft 34 14 
Oft 7,4 16 
Or>34PO 
06 34.V 
On 54 J P 
Uft34PP 
0634P6 
On 34 3^ 
Ob34 M 
0^34 5ft 
06344.-' 
0», '544a 
o^34So 
06 54SP 



i. . 54Sft 

t>6 34S6 
Oft 54ft 
Or, 34ft P 
Oft 34ft<? 
Oft 34 » •> 
06 34/0 

0,34 ,v 

Oft 54 /4 
On 34 /ft 
Oft 34 /ft 
Oft 34 'ft 

Oft3so;> 

Oft 3 S Oft 

O-.'.'.IQ 

06 3SL' 

Oft5Sl6 

Oft3SPP 

Oft3SPP 

Oft5 l j. J 4 

Oft3S30 

Oft' l .3 k -.' 

O^i ?' 1 5ft 

ijft3'.4 t ' 

0»>3S44 

ijft3 , »4» 

ii» ( f'/.4 

065S60 



000030 

0b4P<4 

t : : ; / / 
000000 
17 :/'.'■; 



10444 3 
00040ft 
Ob? ,'44 
OOOOSP 
0ft4PS4 

1 • : / • / 
000001 

005000 



IP 74b 
012 746 

OlObOO 
104414 
Ob.' 70". 
C004b4 
0KV04 

01P704 



10444 5 
00040b 
06 3/44 
OOOV 
•i4PS4 
1 / / / 7 / 
0'H)001 
00*5000 



01P/46 
Oh' /4b 

OlOftOO 
104414 
06 P 70b 
013/' 3 

104404 
1 04 .' / 
00S30* 
004 / 3 / 
004 ' 5 / 
OOS/O*. 
001371 

017 '5/ 
iV * /04 

004 73; 1 



0b44 PI 
000001 



000004 

000001 

1/7 776 



064 34 ,' 

000001 



000004 
063744 



ipoi*v 

o;isi4 

0US14 



IPO 1.30 
i\ 4o»-4 



GMANID MMES74.TIMIN.D, -l.l.SOOO.TrtS 



PRINTB tfUMESP 



80$ 
01, R4 

40$ 
0177776, R4 



{SEND ROUTINE EQR Si 10 TNG ONE'". AND /EPOS 





BR 


20$: 


MOV 




BR 


30$: 


MOV 



405 



GMANID MMES74,TIMIN,D, -1, 1,5000, YES 



PR1NTB tfWMESl 



b0$ 



60$ 



004064 



Nov 
MiiNSEG 

MOV 

dk 

.J ,R 
,)'>R 
T-.T 
ftNt 

MOv 
CMP 

CALL. 



T 1MIN.H3 



R4 t al34 r 
R3 

PC .Wilu'i' 
PC.wTSOO 
H 3 

ftO $ 

.JO A' - ,BAQ 

HA0.H4 

INSERT 



.WORD 


MCODE 


.WORD 


MME.S73 


.UORO 


■1 


.WORD 


T$L0LIM 


.WORD 


T$HILIM 


10001'$: 




GET TIME INTERVAl IN M< 


j 


TRAP 


C$GMAN 


BR 


10003$ 


.WORD 


TIMIN 


.WORD 


T$C0Df: 


.WORD 


MMES74 


.WORD 


-1 


.WORD 


TJL0L1M 


.WORD 


T$HILIM 


10003$: 




PRINT MESSAGES 




MOV 


0UMES2, -CSP) 


MOV 


01, (SP) 


MOV 


SP.RO 


TRAP 


C*PNTB 


ADO 


it* . SP 


SKIP SLIDING ONES -ZEROS 


MASK FOR SLIDING ONES 




BRANCH \0 SEND ROUTINE 




MASK POR SLIDING /EROS 





}GET TIME INTERVAL IN MS 

TRAP CiGMAN 



iSKlP BR 



BR 

.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
10004$ ; 
! PRINT WORKING MESSAGE 

MOV 
MOV 
MOV 
TRAP 

ADD 
I LOAD TIME INTERVAl COUNT* R 

TRAP C$BSEG 

PUT DA! A TO OUTPUT 
DK T IMt- INTERVAl CON, 
WAIl Soo US 
WAIT SOO U» 
IS THt TIME 0VER7 
[i NO. BRANCH 
Rt rtl> !Ht DATA Rti.. BACA 
CMP READ - LOADED OATA 
ANCH IF 'SEX* IS SET 



10004$ 
TIM IN 
TSCOOE 
MMES/4 

TU.OL.IM 
T$HILIM 



«WME Si. I SP "» 
«l, • C SP ) 
SP.RO 
C5PNU1 
,74, SP 



M I 



HAROWARI TISTS MACRO M1200 26 nCT-8.^ IS:.*." PAGl 88 2 
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SEQ 0219 



8488 
84 89 

8490 



8491 



84*3 
8494 

8-V*5 
8496 

849/ 
8498 
8499 

8500 
8501 

8502 

8503 
850^ 
8505 
8506 
850/ 
8508 
8509 
8510 
85 V 1 
8512 
8513 
8514 



063564 
063566 
0635/*? 
0b35.V 

Go 35 ,'4 
0635/6 
063600 
06360.? 
06360.1 
063602 
063604 
06 3606 
063610 
063610 
063612 



063614 
063652 
063626 
063626 

063630 

063632 

063636 

063640 

063644 

063650 

063652 

063654 

063662 

063666 

0636/? 

0636/4 

063700 

063/00 

063/02 

063/04 

063 t'Ob 

0*3/10 

063/12 

063/14 

063/16 

Oh 3/ 24 

06 5/30 

063/32 

06*/ 52 

06 5/34 

06 3/36 

063740 

063 74;' 

063/44 

06 3/46 

064* ) 34 
' J 5i"> O»j4l04 



8515 
8516 
851 / 
8518 
8519 
8520 
8521 



852c.' 
852* 
8524 

85/:!; 

8526 
>:•*.>;! f 
852* 



00140o 
010437 

10445. 
003 721 

0o4C34 
007342 



1044C5 

006104 
005504 

1C4422 
000741 



013777 
013704 

10442:-: 

005002 
013?03 
005303 
004/5/ 
004/37 
005703 
0013/1 
01//3/ 
023704 
004 / 3 / 
001406 
0104 3/ 

10445/ 
003 722 
064 34 

00/34 2 

oo5/o:» 

001340 
005202 
0137 7 7 
013/04 
000/40 

1044 32 

000542 
000001 
000000 
1 / 7 / ■' / 
001000 

04V 
104 
105 

061 



004062 



063740 
063740 



063744 

011514 
011514 



120022 

004064 
012146 

004062 



063/42 
063742 



70$: 



BED. 

NOV 
ERRSOFT 



ENDSEG 



ROl 
ADC 

m\ ak 

fSR 



/0$ 

R4 , GOOD 

2001.E2001.EER1 



i BRANCH !"F EQUA1 

j5ET UP DATA FOR F.RRMFS 

, ERROR HANDLER 



R4 

R4 



50$ 



TRAP 


C$ERS0KT 


.WORD 


2001 


.WORD 


F2001 


.WORD 


EER1 


10005$: 




TRAP 


CiESEG 


{Nt.XT DATA 




; AOD CARRr U 5FT 




lOPERATF.R INTF.RP, ENB. 




TRAP 


CSBRK 


{GO INTO OUTPUT LOOP 





004064 



{SEND 


ROUTINE 


FOR PATTERN PAIR 


80$ j 


MOV 


\ IRPA.oJDAT 




MOV 


FIRPA.R4 




BREAK 






CLR 


R2 


90$ : 


MOV 


TIMIN.R3 


100$: 


DK 


R3 




J5R 


PC.WT500 




05R 


PC.WTSOO 




T5T 


R5 




HNE 


100$ 




MOV 


30 AT. BAD 




L'MP 


BAD.R4 




CAl t 


IN5PRT 




BLQ 


110$ 




MOV 


R4,r,oon 




ERR'JUf 


T 2002.E2001.EERt 



{FIRST PATTERN TO OUTPUT 
{THIS IS FOR ERR HANDLER 
{OPERATOR INTRR. ENB. 

TRAP C$HRI< 
sFLAG FOR PATTERN CHOICE 
;L.OAD TIME INTERVAL COUNTER 
;DEC TIME INTERVAL CON. 
{WAIT 500 US 
; WATT 500 US 
;IS THE TIME OVER? 
j IF YES, SEND SECOND PAT. 
jREAD THE DATA REG. BACK 
•CMP READ * LOADED DATA 
SKIP BRANCH IF 'SFI* IS SET 
j BRANCH IF EQUAL 
;5ET HP DATA FOR ERRMES. 
{ERROR HANDLER 



110$ 



117756 



101 
< i r 

040 



124 
1. 4 

106 



EXQV20: 



AN 1 *.': 
F IRPA; 
StCPA: 
TIMIN: 

T5HIV0: 
1.2001 : 
MMES71; 



T 5 T 
BNE 

INC 

MOV 

MOV 

RR 

EXIT 



.WORD 

. WORD 

.WORD 

.WORD 

.NL 1ST 

.ASCI/ 

.ASCI/ 

.ASCII 

♦ASCI^ 



R2* 

80$ 

H.' 

St CPA.uJOAT 

5! CPA.R4 

<*o$ 

TST 



1 



1 / / ' / / 

1000 

BEX 

/#52*ADIGL TAl 

/DATA Rt 

/\ NH-R 

/I FUR 



OUTPUT \\. 
UR INCORRFC 
PAT tl HN 1 iPt' < 12 
SLIDING ONES, 2 



TRAP 


C5LRS0FT 


.WORD 


2002 


.WORD 


E2001 


.WORD 


EER1 


; IS R2 CI EARED? 




.BRANCH IF R.l ■-- 1 




; INCREMENT R2 




{SECOND PATTERN TO OUTP 


fc 


j THIS IS FOR \ RR HANDLER 


;G0 INTO OUTPUT LOOP 




{EXIT TEST 




TRAP 


C $ b . \ 1 ! 


. WORD 


L 10055 . 


jSrORi- 1- OR F IRST PATTERN 




jblORE KIR SECOND PATTERN 




{MORE FOR TIME INTERVAL 




ST SPEC IF I CALL* SFl>CTABt \ .»N-- 




T Ak \\ R READ HACK '' 
\ » 1 '\ > 




FOR ZER05, 3 FOR PAHERN PAIR 





HARow,;m- tests macro muvo ,?6-ocr a*, iS:2<' pauf 



i 



TEST /»0: DIGITAL OUTPUT TEST SPECIF I CALL Y SF.LECTABl F 



8SM 064214 
8SV OM2.S4 
8S 5? 064 ?S4 
8S54 064*4 1 1 
8V«S 0644 t ?l 

.■■<s .< ' 

5536 0644 >> 
0644 /6 

0644 76 



10b 

125 
los 

04 V) 
04 S 



104401 



111 
10S 

116 
101 
101 



122 

105 
124 

12? 



MrlES/2 
MMES/3 
MMFS/4 

WML S 1 : 
WMES2: 



.asciz 
.A<:ci2 

.ASCI/ 

.Ascr/ 

.ASCI 2 

.i.i i ir 

.FVFN 
ENDTST 



Nl 



/FIRST PATTERN / 
/SECOND PATTERN / 



SEQ 0220 



/ENTER TIME 
/*AuORKING, 
/MAWORKING. 
BEX 



INTERVAL 
OUTPUT 
OUTPUT 



(MS) BETWEEN EACH PATTERN CHANGE 
DATA ARE SI I DING PATTE r ' N/ 
DATA ARE PATTERN PAIRS 



I 10055 



TRAP 



CSETST 






HARDWARE TLS15 MACRO Mt?00 ?60CT 83 IS:*?? PAdt W 

TEST ;ij ANALOGUE INPUT ^DYNAMIC ROUTINE") SPECIFICALLY SV ! EC 



8540 








8t>4 i 








854? 








854 5 








8544 








854'* 








8546 








8M ' 








854 8 








8M'i 








8550 








8551 








855? 








855? 








8554 








8555 








8556 








855 * 








8558 








855<* 


064500 

064500 






8560 


064500 


004 737 


011714 


8561 


064504 


010004 




H56? 


064506 


06 7 340 




8563 


064510 


10300? 




8564 


06451.? 








06451? 


1044 3? 






064514 


004166 




8565 


06451b 








064516 


10444 3 






064520 


000406 






0645?;? 


066330 






064S?4 


00005? 






0645?6 


06 74 34 






064530 


07 7400 






06453? 


000000 






064534 


000177 






064536 






8566 


0M55o 








064536 


104443 






064540 


000406 






06454? 


066 33? 






064544 


00005? 






064546 


06 745? 






064550 


7/400 






06455? 


000000 






064 554 


00017/ 






064556 






MS* ii* 


064556 


0?S73/ 


06633? 


K56H 


064564 


oo?ou 




8569 


064566 








064566 


01? /46 


06 .'5/1 




0645/? 


01? /4r. 


000001 




0645/6 


010600 






064600 


10441 ; 






0*>4';lV 


06,'/n r 


000004 


bS >u 


064606 


000 743 





SBTTL It ST ?lf ANALOGUE INPUT (DYNAMIC ROUTINE) SPECIE ICALLr SELt C TABLE 

*♦♦♦*#*♦♦♦♦*♦♦♦♦**♦♦»*♦♦*+♦**♦******+***++**+***++++******++***+***+***+*+* 

TEST cH ■ ANALOGUE INPUT (DYNAMIC ROUTINE) • SPECIFICALLY 
SELECTABLE. 

THE USER IS ASKED WHICH CHANNELS ARE TO BE READ, WHICH l.AIN AND 
WHICH TRIGGER (INTERNAL OR EXTERNAL) ARE TO BE USEO . A> UP THIS 
HE IS TOLD WHICH RANGE (UNI OR BIPOLAR) THE MODU E IS SWITCHED 

TO. 

CONVERSIONS ARE THEN MADE TWICE ON EACH SELECTED CHANNEL . THE 
VALUES READ ARt PRINTED OUT AS A DUMP AFTER Alt CONVERSIONS. THt 
DUMPED VALUES ARE OCTAL.. 

PRINTOUT CAN BE DISABLED USING THE SUPERVISOR FLAG "INHIBIT 
ERROR REPORTS". 



♦ *♦ 



066330 



TO ABORI THE TEST, "CNTi C MusT RE TiPED. 
BGNTST 



CALL 

. WORD 

TSHD?I 

BCC 

EXIT 



SELECT 
10004 

ITRC?1 
TST 



T?l: : 

I CALL SELECT ROUTINE 

j GIVE TEST PARAMETER (SPEC/DI) 

llilVt TEST HEADER 

j U CARRt IS SET, EXIT TEST 

;EXIT TEST 

TRAP 
.WORD 



CIEXII 

L 10056 



TRC?ls GMANID MES?1 1 , ANS?1 1 ,D, 7 /400.0, 1?/ . , YES jGET 1ST CHANNEL TO BE TEsUD 



TRAP 

BR 

.WORD 

.WORD 
.WORD 

.WORD 

.WORD 
.WORD 



CUiMAN 
10000$ 
ANS?11 
T ICOOt 
MES?ll 
7 ?4Q0 
T $1.01 IM 
TSHILIM 



CMP 
Hi. I 
PRIN^ 



AN5?l?,ANS?il 

10$ 

oPME.ni 



SEQ 0??1 



10000 St 
GMANID MtS?i«\ANS?l?,D l /M00,0»l?7. ,tES jlit'T LAST CHANNEL TUBE TtSTED 

TRAP C U.MAN 

BR 1000 IS 

.WORD ANS?i? 

.WORD 1SC00L 

.WORD ME.S?1? 

.WORD 7 '400 

.WORD Tit. 01 IM 

.WORD T JHII IM 
10001 S: 

slS l AS T CHA , GRE A T t « T HAN 1 S T 
l BRANCH U US 
j PRINT OPERATOR MI-WAKE 

MOv fPMi .-11, ^>t^ 

MO, fll, v -P> 

MOV 'il'.UO 

TRAP £*►'%!► 

ADD vM , SP 
BR ITHC.*1 i^ND BRANCH BACK 



C. ' 



HAItnwARE IE 515 MACRO M1?00 ?6 OC ! 85 15:?? PAl.fr H<> 1 

TEST ?1: ANALOGUE- INPUT i DYNAMIC ROUTlNb) SPtCIMCAt I i 5[ I i C 



SF.Q 0??? 



85 7 1 



t*5 7? 
MS. '5 
6574 



85/5 
85 76 



8577 



85/3 
H!>M 
85H0 
8581 
85fl? 

85* < 
85H4 

8585 
8S66 
H5H/ 
8588 
85«'i 

85**1 
«5'*? 
8595 



HS'M 



064&10 
0646 1? 

064614 

064 6?0 

0646?? 

0646?4 

0646.7b 

064650 

064650 

064b 56 

064640 

064640 

064644 

064650 

Ot>465? 

064654 

064660 

06466? 

064 66 J 

064666 

0646/;? 

0646 74 

0646 76 

064 70? 

064 70? 

064 704 

064/06 

064/10 

064/12 

064/14 

064 716 

064/16 

064 7,? 4 

064 7 52 

064/54 

064/40 

064 /40 

064 74? 

064746 

064 754 

064/60 

064 766 

064 7/4 

065000 

06500? 

065010 

065014 

06 50?? 

0650?? 

06 50? 4 

06 50? 6 

0650 50 

0650 5. > 

06 f .0 5? 

065054 



10$: 



104445 
000406 
066554 
00005? 
06 746 7 
000016 
000000 
00000 7 

05? 7 7 7 
001011 

01? 746 

01? 746 
010600 
104417 
06? 706 
000410 

01? 746 
01? 746 

010600 
104417 
06? 706 000004 

10444"^ 
000404 
066556 
000150 
067550 
1 77 777 



0000?0 11704? 



06 7 74 7 

000001 



000004 



0700?? 

000001 



04? 7 77 

05577/ 
005001 
015704 

104404 
0057 7/ 
04?/// 
0504 7 7 
017757 
05??57 

004 7 5 / 
001014 
01? 757 
0504 5/ 

05 5757 

10445/ 
0O4065 
0/00/4 
00 74/4 

1O4406 
05?7/7 



000016 
066554 

066550 



?0$s 



50$: 



116 7^0 
11675? 



INTR 
10$: 



116/54 

17/400 116/50 

116 7?4 

116 7?0 004064 

100000 004064 

01?146 

100000 00406? 

00406? 

066554 00406? 



?0$, 



GMANTD MLS?15,ANS?15, 0,16,0, 



GIT 
ONf 
PRINTF 



ft?0,aMOD 

?0$ 

0PME?15 



BR 50$ 
PRINTF 0PML?14 



7, ft 5 i ASK FOR GAIN 

I PAP 

BR 

.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
1000?*: 

I 15 HIPOl.AR MOD* 5F I LCUD ? 

(BRANCH IF Vf5 

{PRINT UNIPOLAR Mt.SSAGLS 

MOV 

MOV 

MOV 

TRAP 

ADD 

j AND SKIP HTPHl AH Mf 55AGF.5 

; PRINT BIPOLAR MfcSSAO-S 

MOV 

MOV 

MOV 

TRAP 

ADD 



GMANIL MtS?14,ANS?14, 1,tE5 



BIC 
BIS 

CI R 
MOV 
BGNSfcG 

T5T 

BIC 

HIS 

MOV 

HIT 

CAi I 

BNt 

MOV 

MI-. 



oi 6, yes A 

AN5?15..'>)C5A 

HI 

ANS?U,R4 



yOAT 

9\ 7/4O0.WCSA 

R4,o)C5A 

UC 5 A, El AD 

100000, BAD 

INSF HT 

-•0 4 

fll ooooo, r. ODD 

R4 ,uoon 

AN5?1 '..GOOD 



OuO?00 11664? 



\ RR50F T ?l01,t?l01 ( HH4 

Ci' I OOP 

B1 T 0?OO,u)C5A 



{ASK FOR TRIGGFR 



TRAP 

BR 

.WORD 

.WORD 

.WORD 

.WORD 



CSGMAN 
1000?$ 
ANS?15 
MCODfc 
MLS? 15 
16 

TJLOI IM 
T$HILIM 



OPMfc?n, -(SP) 
01, (SP) 
5P.R0 
C5PNTK 
04, SP 



0PML?14, -C5P> 
01, (SP) 
SP.RO 
C5PNTK 
04 , 5P 

C SOMAN 
10005$ 
ANS?14 
TICODE. 
ME S?14 

-1 



10005$: 
;Cl F AR GAIN BITS IN C5A 
;L OAD GAIN INTO CSA 

; POINT r AMI I POINT TO FIRST ADDRESS 
jGE.T FIRST CHANNl-l 

TRAP C$BStG 

j HI AD OAT TO CI I AR DONE. »t.RR IN CSA 
iCl t AH HIGH ttiTt OF CSA 
jt OAD CHANNf I INTO CSA 
jGF.T CSA CONTENTS 

; L 5 T HE L AOE- CMANNE. I A w A U ANl F 7 
I SKIP HRANCH U 'SIT Is SET 
; BRANCH V it. 5 

I SET UP DATA FOR MJRUtt MtSSAGP'. 
j SI T CHANNS i Nl-MBfR 
t .11 i. A IN 

t ERROR HANOI t.R 

TRAP C$eh-;-> 

.WORD ?101 
. I40HD F?l?l 
.WORD El H4 

TR.U' C5vi.Pl 

(IS INTERFACE RLAU> FOR CONVERSION.' 



I), 



HARDWARE *t ;TS MACRO Mi/OO /6 OCT 85 15 U V PAlU «M / 

TEST /l: ANALOGUE INPUT i DYNAMIC ROUTINE) SPhCTFlCALLI St- 1 t C 



«5*> 0^504/ 


004 757 


010146 






85^ * 065046 


001404 








8598 065050 










Ot>5050 


10445 7 








06 SOS J 


004066 








065054 


70164 








065056 


00 7 724 








85^«4 065060 








50*; 


065060 


104406 








8t*oo 06506/ 


005 757 


066556 






8601 065066 


001175 








8t>o/ 065o7o 


005C05 








8605 06 SO 7/ 


05/ 7 ? 7 


00000 1 


116604 




8r>04 06 s 100 


05^7/7 


000/00 


116576 


40$: 


86 OS 0*i S 106 


001010 








8606 0*5110 


005505 








rtt.o.* o^sn/ 


004 75 7 


01^146 






MriOS OtsSlLt* 


0015 '0 








8609 0651/0 










0*51/0 


10445 7 








Ot>51// 


00406 7 








C651/4 


0/0/S5 








0651/6 


0077/4 








8610 065150 








50$ 


065150 










0651*0 


104405 








8611 06515/ 


017761 


116544 


066540 




86 1.» 065140 


06/ 701 


00000/ 






.615 065144 


0V7.V 


000 / 00 


11655/ 




8614 06M5i? 


004 7 57 


01/146 






86 IS 065156 


001404 








8616 065160 










065160 


10445 7 








06516/ 


0040 70 








oi5164 


70546 








065166 


00 7 7/4 








861/ On5170 


00500 5 






60$ 


86 1H 0651 7/ 


05/7/7 


000001 


116504 




86 V* 065/00 


5/777 


000/00 


116476 


70$ 


86/0 065/06 


001010 








86.'* 1 065.; to 


OOS50 5 








J; 6// 065/1/ 


004/57 


01^146 






«6.»5 065/16 


001570 








86/4 C5//0 










065//0 


10445 7 








065//? 


0040 71 








065//4 


70/55 








06S//6 


00 7 7/4 








86.' >5 065/50 


017/61 


1 16446 


066540 


80$ 


86/6 065/56 


06/^01 


00000/ 






86/7 065/4,? 


5/77 7 


000/00 


1164 54 




86/8 065/50 


004 7 5 7 


01/146 






■V/'* 065/54 


001404 








8630 065/56 










06 V 56 


1044',/ 








065/60 


00407/ 








065/6/ 


70 546 









CAM INSERT 

BIO 50$ 

ERRSOFT /lO/.E/lO/.EERG 



CKL.OOP 



TST 


AN 5/ 14 


BNE 


EXTR/1 


Cl R 


R5 


BIS 


#l,aCSA 


BIT 


o/oo, acs A 


BNE 


50$ 


DIC 


R5 


CALL 


INSERT 


BNE 


40$ 



ERRSOFT 2103.E21O3.EERG 



ENfSEG 



MOV 


aOAT.OMPTABCRl 1 


ADD 


0/.R1 


RT1 


0/00,q)C5A 


CALL 


INSERT 


hi- a 


60$ 



ERRSOFT /104,E/104,EERG 



CLR 


R5 


BIS 


Ol.dC^A 


BU 


fl/OO.MCsA 


ONE 


80$ 


[)i C 


R^ 


CAl I 


INsFRT 


HNl 


70$ 



ERRSOf- T /105,E/103,EERu 



MOV 



aOA! .OMPTAtHRl) 



AOL) tf/.Rl 

f \ I T 0/OO.tfCSA 

CAl I INSERT 

Bt U l *0$ 

ERRSOFT / 1 Ob. t/ 104,1 I. Hi, 



SFQ 0//3 



j 5i<IP BRANCH IF 

j BRANCH If DONE 
{ERROR HANDLER 



•5FI' IS SET 

IS CLEARED 



TRAP 


C$ER50FT 


/JORD 


/10/ 


.WORD 


E/10/ 


.WORD 


Ff.Rfi 



TRAP 
j I S EXTERNA! T R I G( iE R U Sf D ? 
{BRANCH IF rt'.-i TO EXTERNAL PART 
{LOAD DONE TIMEOUT COUNTER 



C$CLP1 



CONVERSION 
(DONE SET 1 



WAIT 
SET 



{START THE Y IRST 

iCONVERSION DONE 

{BRANCH IF rl S 

{DECREMENT READf 

{SKIP BRANCH U 

•BRANCH IF TIMEOUT COUNTER 

{ERROR HANDLER 

TRAP 

. WORD 
.WORD 
.WORD 



COUNTER 
IS SET 

TS 



10004$ 



TRAP 



NOT ZERO 

C$ERSOFT 
«.'10 5 

E/105 
EERG 



CSF5EG 



{READ DATA REGISTER AND SAVE IT 

{INCREMENT DUMP lARl.t ADDRESS 

{DONE Cl EARED AFTER READ DAT REG,? 

;Si<IP BRANCH V *SFI* IS SET 

{BRANCH [» US 

{ERROR HANDLER 

TRAP CJERSOFT 
.WORD /104 
.WORD E/104 
.WORD EERG 

{LOAD DONE TIMEOUT COUNTER 

{STAR! SECOND CONVERSION 

{CONVERSION DONE (DONE SET ) 

; BRANCH IF >ES 

{DECREMENT DONE TIMEOUT COUNTER 

;SKIP BRANCH IF • SFf !'. SET 

{BRANCH IF TIMEOUT COUNTER IS NOT ZERO 

.►ERROR HANDLER 



TRAP 


C $ E R >0f T 


.WORD 


/10S 


.WORD 


\ /10 5 


.WORD 


EERG 


iRl AD DATA REGISTER AND SAM IT 




ilNCREMcNT DUMP I ABU ADORt S'» 




{DONE ClEARtD M'T^n READ DAT Rb.i 


G. i 


{S.-:IP BRANCH IF ' b> I ' IS SET 




{BRANCH U \\ '. 




{ERROR HANDLER 




TRAP 


i'irt;.V 


. w/R/ 


/10" 


.WORD 


* /1 04 



E2 



HAROwARF TJ5T5 MACRO M1200 26 OC 1 83 15:22 PAG* 8<* 3 

TEST 21: ANALOGUE INPUT IDKNAMIC ROUTINE) SPECIFICALLY SEt.EC 

90$ i 



Ot>5264 


00 / /24 




IV. SI 065266 


020437 


066332 


8o32 065J 7^ 


002017 




86 3 * 065274 


06c? 704 


000400 


8t-34 065300 


022 701 


001000 


8b 55 065304 


004 73/ 


012146 


8*3t> 065310 


001006 




3637 06531.-? 






0653 12 


10445/ 




065314 


0040 7 3 




06531b 


070435 




065320 


00 7\?4 




8b 38 Ob 5 522 


00013/ 


C64516 


8*5^ 065326 


000137 


064 740 


8b40 






8b4 I 






8642 






8643 06533.: 






06533? 


1044^1 




8644 065334 


32/00 


010000 


8645 065340 


00140? 




8646 06534c? 


000137 


064 7 V 


864 7 065346 


16c?701 


000002 


8648 06535,? 


010102 




8649 065354 


005001 




8650 065356 


013 704 


066330 


8651 06536? 


000304 




B**o.-* 065364 


005003 




8653 Ob 5 366 






065!*, 6 6 


010446 




065 3 70 


016146 


06634 


0653 74 


012 746 


06 /f)65 


Ob 5 4 00 


012/46 


000003 


065404 


010600 




06540*) 


10441 / 




065410 


06 c? 706 


00OO10 


86*34 0'>5414 


005203 




8655 065416 


022703 


000002 


8656 0b5422 


001002 




865 -' 065424 


005204 




8*>58 065426 


005003 




8b59 O6S4 30 


062 701 


000002 


8660 0654 34 


020201 




8661 0654 36 


002553 




Hb6J 065440 


004 7 V 


01154, 


866 3 065444 


005 75/ 


0663 5b 


86' j4 065450 


00100.? 




86*. 5 0654 5.' 


00013/ 


o*>4 ; v 


H666 065456 

8' .6/ 

Hb*jH 


000137 


065552 






8 ''►_■' i 






*>*, *<J 0b54bJ 






»)654».<: 


012M*. 


in:0 Mu 


0654 *>, 


012/46 


01/2.5, 


06 5.1,5* 


01 './4». 


Ot/.'. : \k~ 


t>-54 76 


012/46 


00000 3 



CMP 


R4.AN5212 


BGE 


DMPR 


ADD 


0400, R4 


CMP 


#512. »R1 


CAl L 


INSERT 


BNE 


100$ 



ERRSOFT 2107,E2107,bERG 



100$ 



THE 



DMPR 



10$: 



20$: 



JMP 


ITRC21 


JMP 


10$ 


next coor 


WTt.l. OUMP THE CONVERSU 


RFLAG5 


RO 


RIT 


OIBE.RO 


Ht-.Q 


10$ 


JMP 


INTR 


SUB 


02, Rl 


MOV 


R1.R2 


C!.H 


HI 


MOV 


ANS211.R4 


SWAB 


R4 


CLR 


R3 


PRINTF 


#PME212,DMPTAB(R1),R4 



30$: 



40$ 



INC 


R5 


CMP 


#J,RS 


BNE 


30$ 


INC 


R4 


Cl.R 


R3 


ADD 


C2.R1 


CMP 


R2.R1 


RC.t 


20$ 


CA'. L. 


(5-5 > 


T'.iT 


AN 1 . 214 


BN* 


40$ 


JMP 


LNIH 


JMP 


\ y.u 



SEQ 0224 



.WORD fcERG 

I HAVE WE READ THE LAST CHANNI- 1 ? 

{IP fE5, BRANCH TO OUMP ROUT INF 

j INCREMENT CHANNEL. 

j 15 THE H)P ADDRE55 OF TAEJi.F REACHED? 

{SKIP BRANCH IF 'SET IS SET 

{BRANCH U NO 

itRRUR HANDLER 

TRAP C5ERS0FT 
.WORD 210/ 
.WORD E210/ 
.WORD EERG 

'jAND DU CONVERSION WITH NEXT CHA, 

ON TW CONSOLE TERMINAl 

{READ SUPERVISOR FLAGS 

TRAP CSRFLA 
iIS IBE FLAG SET? 
;5KIP JUMP INS I RUCTION U' NO 
{DISABLE DUMP PR TNT OUT 
;RE SI ORE LAST Rl INCREMfNT 
{SAVE DUMP TABLE END ADDRESS 
{POINT TO FIRST VAl UE 
{SET UP R4 WITH ^ IRST CHANNEL NO, 
{SWAB HIGH BrTE INTO LOW BtTfc 
iCi EAR CHANNEi MARKER 
{DUMP THE. CONVERSION TABLE 



5 I NCR*- MINT CHANNEI 

i 15 CHANNEL NUMMER 

{BRANCH If- NO 

j V US, I NCR*' MINI 

{CI EAR CHANNEL MARKER 

5lNCRlMEN T TABU ADDRESS 

;ALl. VALUES PRINTED > 

{BRANCH T> NO 

{PRINT A CRLF BE TWEl N * Vf R i 

j IS EKTERNAl TRIGGER USED? 

j BRANCH U it *, 

{REP* AT INTERNAL U51 

;Rt PI AT E v TERN At !f-*.T 



MOV 


R4, CSP*) 


MOV 


DMPTABCRl^. CSP' 1 


MOV 


#PME212 , ( SP ) 


MOV 


$S, (SP) 


MOV 


SP.RO 


TRAP 


cspm* 


ADD 


#10, SP 


MARKER 




PRINT* TjIC 


* ; 


CHANNI L NUMBER 



DUMP 



; THl Mil l.OWINd CtUM 15 U5H) U fXTERNAt TRIGGER uAS REQUESTED 
EXTR21: .■* TVEC Vt-C,#INl5H,i>PRlO/ 



;SM VL.dOW 1 AND SLRVlCl ROUT INI 

MOV .'.'f*R10 . x ■»' ' 

HJ\ .MV;.:R, .. SP^ 

M0\ Vt J, o P"» 

MOV .*?3. v-P> 



HARDWARE U5TS MACRO M1200 >-OCr 85 15:22 PAf.F 8<>4 

TLST 21: ANALOGUE INPUT (DYNAMIC ROUTINE) SPfcCIFICAl L Tr SEl t.C 



SEQ 0225 



86/2 
8b .'3 



8t>74 



<*6.'5 
8f. .'6 

66/ / 
8t»:rt 

8^ /5» 
HhrtO 
8681 
8682 

86«4 

8685 
8686 
8687 
8689 
fc-689 



HhSO 



86^1 

H65*2 
M6'j 1 
86 '.#4 
86 'iS 

86^6 
869/ 
86*8 

8699 



06550;* 

065504 

065510 

065514 

065520 

065520 

065524 

065530 

06555? 

0o5536 

065540 

Of 5544 

065544 

065550 

065552 

065560 

065564 

065566 

0655 .V 

065600 

065604 

06561c' 

065620 

06 5 6;? 6 

065652 

06564 U 

065646 

065652 

065654 

065654 

06 St. 56 

065660 

065662 

065664 

06 5*. 64 

0656/0 

0f>56 7? 

065/00 

065 .\>4 

065 /06 

065/12 

065/14 

065/16 

065 /2c 

065724 

On 5 /24 

065/26 

065750 

065/5,* 

0^5/44 

065/40 

06 5/46 

065/') 4 
06S/60 
»)65 /66 

o»/./ <*4 



H/00 
8/01 
8 '0,' 
8 .'<) ' 
8 .'04 
H.'OS 
^/Gf, 

S?OV 066000 



10445 7 
062706 
015/02 
062702 

012/46 
012746 
010246 
012746 

1044 5 7 
062706 

012700 

10444 1 
01775/ 
005057 
005001 
013704 
0427/7 
0504 7 7 
055/7 / 
01/757 
01275/ 
05045 7 
0S5/5 7 
025/47 
00475 ; 
001404 

10445 7 
004074 
0/0521 
00/4 74 

012700 

1044 4 1 

0527 7 7 

00503 7 
00500 4 
005/5/ 
OOIOIO 
00550 3 

00475/ 
001571 

10445/ 
O040/5 
/060 5 
00 //24 
00505/ 
01//57 
012/'./ 

0504 5 / 
053/5/ 
02' /3 7 
004 .' 4 7 
001404 



000010 
005/10 
000004 

000340 

017306 

000003 

000010 

000340 

11612* 
004152 

066350 
177556 
116100 
066354 
116066 
100000 
004062 
066354 
0040. .2 
0121^6 



000000 

000120 

004150 

004150 
012146 



004150 
115/40 
100 vo 
004062 
066 4 44 
00406,' 
012146 



004064 EXR 



116104 10$ 

1160/2 
004064 

004062 

004062 
004064 



116004 



004064 
00406,' 

<K>4(.<6." 
004064 



20$ 

30$ 

40$ 



50$ 



MOV VEC.R2 

ADD 04, R2 

SHTVEC R2.0INTSR2.0PR 107 



SETPR1 0PR1O' 



MOV 


BOAT, BAD 


Cl.H 


INTH.2 


Cl.R 


Ml 


MOV 


ANS211.R4 


RIC 


01 77556, 3C5A 


BIS 


R4,aC5A 


BIS 


ANS215.3C5A 


MOV 


BC5A.BAD 


MOV 


100000, GOOD 


BIS 


R4.G00D 


BIS 


ANS213 t G00D 


CMP 


GOOD, BAD 


CAM. 


INSERT 


BEQ 


20$ 


ERRS0FT 


2108,E2108,E.FR4 



SETPRI 0PR1OO 



BIS 




0120,hlC'iA 


Cl.R 




INTM A 


Cl.R 




R4 


1ST 




IN! 6l A 


BNE 




50$ 


Dt C 




R3 


CAl.l 




INS* RT 


BNt 




40$ 


f uwt; 


W T 


21o i >,E210m.eerg 



C" R 


1 N f * I A 


MOV 


olCSA.BAD 


MOV 


100 420, GOOD 


HI'. 


r4,good 


BI'. 


ANS.'l 4,1,000 


CMP 


1,000, BAD 


C'U i 


IN'.l'RT 


Ut U 


/0$ 



TRAP 
ADD 



GET VKCTOR 
CREAU LRR 
SF. T VI* C TOR 



c$svec 

010. SP 



1 

VECTOR (VECTOR 2) 

2 AND SERVICE ROUT INK 



DISABLE INTERRUPTS 



MOV 

MOV 

MOV 

MOV 

TRAP 

ADD 



OPRI07, 
0INTSR2. 
R2, -(SP) 
03, (SP) 
C5.WEC 
010. SP 



C SP j 

(SP) 



MOV 

TRAP 

TN CSA 
AG 
IRST ADDRESS 



OPRIO/.RO 
C$SPRI 



READ DAI TO CLEAR QONt 

CI FAR FRR INTERRUPT R 

POINT TABLE POINT TO f 

GET EIRST CHANNEL 

CLEAR R/W BITS IN CSA 

LOAD CHANNEL INTO CSA 

LOAD GAIN INTO CSA 

GET CSA CONTENTS 

SET UP DATA FOR ERROR MESSAGES 

SE T CHANNEL NUMBER 

SET GAIN 

IS CSA CONTENTS 

SKIP BRANCH IE 

BRANCH 1* YES 

ERROR HANDLER 



CORRECT/ 
SET IS SET 



ALLOW INTERRUPTS 



TRAP 
.WORD 

.WORD 
.WORD 

MOV 
TRAP 
CSA 



C$ERSOET 
2108 
£2108 
EER4 

*PRlO0 t R0 

C$SPRI 



t sET EET ♦ EI BITS IN 

iCl.l AR INTERRUPT H 4u 

;Cl EAR TIMEOUT COUNT tR 

jWAS THERE A LONE INTERRUPT? 

{BRANCH IE if S 

j DECREMENT TIMEOUT COUNM-.H 



SKIP BRANCH U SF I 
BRANCH V NOT ZERO 
,F RROR HANDLER 



IS SET 



TRAP 
.WORD 
.WORD 
.WORD 



CSf-R >i>" 
210'* 
E.210J 
EERG 



CI I AR INTERRUPT El AG 
GET CSA CONTENTS 
\l T UP OAT A I OR ERROR 
iET CHANNEl NUMBER 
;'■[ T GAIN 
: Is CSA CONIENI 
i l !■ IP BRANCH U 



MESSAGl 



; BRANCH U DUNE 



fc3 



OK M 

V- 1 

at 



Ofc*\*LKS:o\ 



ARIL* 



I- ' 



u. 



HARDWARE TtSTS MACHO N1200 26 OC1 85 15:2? PAGF 8<i 5 

TEST 21: ANALOGUE INPUT (DYNAMIC ROUTINE) - SPECIFICAl ..I. t 5ELEC 



8 708 



S.'IO 
8 711 
8 712 
871? 

h : 1 4 
8 /is 

8/16 

8 ; i ■; 

6718 



8 71* 

a /20 

8/21 

8/2;-? 



8:;: 5 

8/24 
8/25 

8 /26 

8 /;• / 

H 7 28 

8 /?'» 

8 750 
8731 



8/32 

8 755 

8/34 
8 73b 

8736 



8/5/ 
8/58 

8 M') 
8/40 
8/4 5 
H 74, 
8 74 ', 
-1/44 



0r>6002 
066002 
066004 
066006 

066010 
06601? 
06t>020 
066024 
06603c? 
066040 
066044 
06605? 
066060 
066064 
066066 
066066 

0660 70 
06607? 
066074 
066076 
06610? 
066106 
066110 
066 no 
066112 
066114 
066116 
066120 
066 1?4 
066130 
06613? 
066136 
066140 
06614? 
066146 
066150 
066150 

066 1 52 
066154 
066156 
066160 
066166 
06617? 
066176 
066? 00 
066200 
066202 
066204 
066? 06 
066210 
066214 
066216 
0662.-2 
066? 50 
066 t J ^4 
066.. 4? 
066250 



10445 7 
0040/6 
0/0521 
0074 74 
017/61 
062 701 
017757 
01273/ 
050437 
055737 
02373 7 
004 73/ 
001404 

10445 7 

004100 
0/0521 
007474 
005737 
004/5 7 
001404 

10445 7 
004101 
0/0650 
007724 

00503 7 
00503 7 
00500 3 
005/57 
001010 
005305 
004 737 
0013/1 

104457 
004102 
0/060 3 
007724 
017761 
062/01 
02? 701 
001004 

10445/ 
004103 
0/04 3 3 
00 7 724 
0204 3 / 
002036 
06? 704 
04? 7 / 7 

0504 / / 
01/73/ 
01. 75/ 
0504 3/ 



115664 
00000? 
115654 
100120 
004062 
066534 
004062 
012146 



00415? 
012146 



004150 
00415? 

004150 
012146 



00000? 

ooiooo 



066 33? 

000400 

1 7/400 
115450 
1 15444 

100l?i» 
C 04 062 



066340 70* 

004064 
00406? 

004062 
004064 



90$ 



066340 180$: 



120$ 



115454 

Ou406** 
004062 



ERRSOFT 2110.E2108.EER4 



MOV 


aOAT.DMPTARCRl) 


ADD 


42.R1 


MOV 


5)CSA,BA0 


MOV 


100 120, GOOD 


BIS 


R4.G00D 


BIS 


ANS213.G00D 


CMP 


GOOD, BAD 


CALL 


INSERT 


HEU 


90$ 


ERRSOFT 


2U2.E2108.EtR4 



TST INTFL2 

CALL INSFRT 

BEQ 100$ 

BRR50FT 2113.E2110.EERG 



100$; 


ClR 


INTF l.A 




Cl.R 


INTFL.2 




CLR 


R3 


170$; 


151 


INTF L.A 




BNL 


180$ 




DEC 


R3 




CALL 


INSERT 




BNl 


1/0$ 




ERRSOFT 


2114. E2109, EERG 



MOV 


UOAT.nMPTABCRO 


ADO 


02 , R 1 


CMP 


0512. ,Rl 


BNl 


1?0$ 


ERRSOFT 


21l5,t:?l07 # EERG 



CMP 


R4,AN52l2 


Hi if 


1 50$ 


ADD 


0400, R4 


MIC 


tfl /7400..3CSA 


HIS 


R4,o)CSA 


hOv 


.JC'.A.BAD 


M2V 


.7 100 I/O .GOOD 


HIS 


R 4, GOOD 



SEQ 0226 



ERROR HANDLER 

TRAP 
.WORD 
.WORD 
. WORD 

SAVE DATA REGISTER CONTENTS 

INCREMENT DUMP TABLE ADDRESS 

GET CSA CONTENTS 



CtfRSOET 

2110 

E2108 

EER4 



SET UP DATA 



FOR ERROR 
NUMBER 



MESSAGE 



SET CHANNEL 

SET GAIN 

IS INTERFACE READt 

SKIP BRANCH IF 

BRANCH IF DONE 

ERROR HANDLER 



F OR CONVERSION? 
• SFT IS SET 
IS CLEARED 



TRAP 
.WORD 
.WORD 
.WORD 

WAS THERE AN ERROR INTERRUPT? 

SKIP BRANCH IF ' SFI' IS SET 

BRANCH IF NO 

ERROR HANDLER 

TRAP 
.WORD 
.WORD 
.WORD 

CLEAR DONE INTERRUPT FLAG 

CLEAR ERROR INTERRUPT EL. AG 

SET LP WAIT COUNTER 

WAS THERE A DONE INTERRUPT? 

BRANCH IF lES 

DECREMENT TIMEOUT COUNTER 



C$ERSOFT 
2112 
E?i08 
EER4 



C$ERSOFT 
2115 
E?110 
EERG 



SKIP BRANCH IF ■ 5F I 
BRANCH IF NOT ZERO 
ERROR HANDLER 



IS SET 



SAVE OAT A 

INCREMENT 

15 TOP ADORES 
iBRANCH IF NO 
; ERROR HANDLER 



REGISTER 
DUMP TAUl 
OF 



TRAP 
.WORD 
.WORD 
.WORD 
CONTENTS 
fc ADDRESS 
TABLE REACHE 



C$ERSOFT 

2114 
UUC\> 

EERG 



D? 



TRAP 
.WORD 
. WORD 
. WORD 

HAVE WE REACHED ^Hk: LAST CHANN 
IF lES, BRANCH JQ DL>MP ROUTINE 

.INCREMENT CHANNEt NUMBER 

.CI EAR HIGH Ht It OF CSrt 

,1 OAD CH ANNE I IN 10 CSA 

;i»E I CSA CONTENT 1 - 

2,61 HP DATA FOR ERROR MESSAGES 

:SET CHANNR NUMBER 



Cii R.^OF r 
2115 
E210 7 
EERG 
EL > 



HARDWARE riSK MACRO M1200 ?6 -OCT 83 15:22 PAGE. 8 l > 6 

TEST ?1: ANALOGUE INPUT tO>NAMIC ROUTINE) SPECIFICALLY SE.LEC 



SEQ 022 7 



8 745 
8 74h 

n .'4 .* 
a: 4 s 

8749 



8/ SO 
8 751 



8 75? 
8 754 



8 755 
8/56 

h;s; 

8 758 

8 75^ 
8 /r,0 

K 76 1 
876;? 

8 76 5 
8 7o4 
8 765 
8 /ho 

8 76 ; 
8 7f>8 

8 /»>+ 
8 7 70 
8 7 7 1 
8 7 7? 
8 .' 7 1 
8 7 74 
8 7 '5 
8 7 ?*> 
8 / ' 7 
8 7 78 
8 /7 l » 
8 780 
8 781 
8 78,'' 
8 78 5 
H/M4 
8 785 



0t>6254 
06626? 
066? 70 
06*=i.: 74 
066 2 76 
066.: 76 
066300 
06t>302 
Ob6304 
066306 
06631.? 
066 31c? 
0so316 
066 3 20 

06b 324 
066324 
0b6 3 t ? 6 

066330 

06633? 
066534 
0663 36 

066340 



06 7 340 
On 74 34 
0*i 74 s;? 
Ob 746 7 
067550 

00/5 71 
06 7 60S 
06 7 74 7 
700.?? 

700 74 
0/0104 
0/0,* 55 
0/0346 
0/0455 
0'05?1 
( /oooi 
J 70650 



O/o 7 02 
Ui't.. 70/ 
70 70? 



05573/ 
02373 7 

004 737 
001404 

10445 7 

004104 

070521 
00 74 74 
000137 

01? 700 
10444 1 
00013 7 



1044 3? 
00? 354 

000000 

000000 
000000 

ooeooo 



04 5 
106 
114 
10 7 
105 

04 5 
045 
04 5 
04 5 

105 

115 

104 
104 
104 
105 
124 
105 



104401 



066 334 
00406? 
012146 



065 700 
000 340 
06533? 



1?3 

111 
101 
101 
150 

101 
116 
116 
116 

1?3 
117 
11 / 
117 
1?5 
1?5 
111 
1?? 



004 06? 
004064 



06? 
1?? 
1?3 
111 
124 

114 
045 

045 
04 5 

101 
104 
116 
116 
115 
101 
115 
1?? 



130$: 



BIS ANS?13,G00D 

CMP GOOD, BAD 

CAt.l INSERT 

[jf Q 110$ 

ERRSOFT 2116.E2108.EER4 



JMP 30 $ 

SETPR1 APR 10 7 



JMP DMPR 
EXQV21: EXIT TST 



AN5?U 
ANS?1? 
AN5213 

ANS?14 



WORD 
WORD 
WORD 
WORD 



TSH021 
ME 52 11 
ME 5? 12 
HES213 
ME 52 14 

PME2U 
PME.212 
PME?15 
PME214 



HOI 
?10? 



HO 5: 
H04: 
HO/: 
H08: 
E210'*: 
E2110: 



.Nl.IST 
.ASCIZ 
.ASCIZ 
.ASCIZ 
.ASCI? 
.ASCIZ 

.ASCI/ 
.AbClZ 
.ASCIZ 
.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.ASCIZ 

.1 IM 

. E VE N 

EN0T5T 










|SET GAIN 




j IS C ( 


,A CONTFNTS CORRECT? 




j SKIP 


BRANCH IF' <sri' IS SET 




jBRANCH IK iE'1 




j ERROR HANDLER 






TRAP 


CUR5GFT 




. WORD 


2116 




.WORD 


E2108 




.WORD 


EER4 


j 00 CONVERSION WITH NEXT CHANNEL 


, 


{DISABLE INTERRUPTS 






MOV 


OPRIO/.R 




TRAP 


CSSPRI 


j JUMP 


TO DUMP ROUTINE 




;EXIT 


TEST 






TRAP 


c*e>it 




.WORD 


1.10056- . 


; SAVE 


I OCA HON FOR FIRST CHANNEL 




{SAVF 


LOCATION FOR l_. A ; T CHANNEL 




;SAVE 


LOCATION FOR THE GAIN 




j SAVE 


LOCATION FOR TRIGGER 





DMPTAB: .BLKW 256 



BEX 

/*S?*AANALOGUE INPUT 
/FIRST CHANNEL/ 
/LAST CHANNEL/ 
/GAIN (TYPE - 7 ' 
/EXTERNAL TRIGGER/ 



{DUMP TABLE AREA 



(DYNAMIC ) • SPECIFICALLY SELECTABLE . *N' 



GAIN 1 , 2 , 5 , I . 20 . 50 . 1 00 . 200 ) / 



/#ALAST CHANNEL HAS TU HE GREATER OR EQUAL TU THE 1ST 
/*N*AC0NVERSION VAl \)t C OCTAL ):*0<>*A, CHANNEL j*D3/ 

/*N*AMOPULE IS SWITCHED Tl) UNIPOLAR RANGE*N' 

/*N*AMODULF IS SWITCHED ^0 BIPOLAR RANGE#N/ 



ONE.wN/ 



/CSA CONTENTS INCORRE C I SELECTED 
/MOOLH.E NOT READt f OR CONVERSION 
/DONE BIT IN CSA NOT SET (TIMEOUT) 
/DONE HIT IN CSA NOT CLEARED AE TER 



CHANNEL NOT AVAIL AHI.E ■ 
DONE HI r IN C5A l'> SE T 
AF TER CONVERSION START 
READ DATA REGISTER/ 



/DUMP Hi »f F> R 

/CSA CONTENTS 



FUl I MORE 
INCORRECT 



THEN 1?7 CHANNELS ADORE SsEO 
A* TtR READ DATA REGISTER/ 



'■> / 



/Mf.E'nUT NO DONE INTERRUPT OCCURRED/ 



ERROR 

HE X 



INTERRUPT OCCURRED/ 



L 10056: 



TRAP 



HARDWARE HSTS MACRO M1?00 ?tS 0CT-85 15:?? PAGE! 90 

TEST .V: ANALOGUfc OUTPUT (DYNAMIC TtST) - SPECIFICALLY SELLCTA 



8 r*S .* 

8/8^ 

8 >'*0 



■m 
i »s 



8 7^ ' 

8800 
8801 

880 5 
8804 
Art OS 
88 Of> 
880 .' 
8808 

M80 % '» 
8810 

8811 
881? 

88; 5 
8814 
881S 



8816 



8817 



^ H 1 ' .* 
88/0 



070 704 
70 704 
70 /04 
0/0/10 
07O/1? 
'0 '14 
0/0/16 
0/0/16 
70/20 
'0 /?? 
70 7? t J 
0/0 /?4 
/O /?6 
0/0 750 
0/0/5? 
0/0 754 
0/0/56 
0/0/40 
0/0/4? 
0/0/4,"' 
070/4? 
0/0/44 
0/0/4*. 
0/0 /SO 
0/O/V 
t# .'(> /S4 
O-'u /V. 
O/O.'fiO 

o /o/6? 
o.'o /»:■/ 
/o / /o 

O.'O//.' 

11,'iJ / r' t ' 

0/OV /6 



004 757 
010010 
71S66 
10500? 

10445? 
001610 

104445 
0004 Oh 

o/iss? 
oooos? 

0/ lf.fi? 

00 1400 

oooooo 

000007 



104445 
00040*' 
/ 1 SS4 
OOOOS? 

0/1 700 
001400 
OOOOOO 
00000 / 

0? *> 7 5 ,' 
00?011 

01/ "4*. 



011714 



O/lSSr 



SBTTl Tf.ST ??: ANALOGUE OUTPUT (DYNAMIC TEST) SPECIF ICAL.L f SELECTABLE. 

* + * + * + ***** + ******************************+* + **+ + **♦<**** + ** + + *++*+* + + + + + + + + 

TEST ?2 - ANALOGUE OUTPUT (DYNAMIC TEST) - SPECIFICALLY 
SELECTABLE. 



THIS TEST GENERATES EITHER 
SYMMETRICAL VOLTAGE RAMP. 



A PERMANENT LOADED STATIC VALUE, OR AN ENDLESS 



{THE USER IS ASKED TO ENTER THE NUMBER OF THE FIRST AND LAST 

{CHANNEL WHICH HE WANTS TO USE. HE THEN SELECTS THE OUTPUT PATTERN TYPE 

; SINGLE FIXED VALUE OR RAMP. FOR THE FIRST OF THESE, THt USER 

-.TYPES THE DESIRED OUTPUT BINARY VALUE. FOR THE RAMP PATTERN. AN 

jENDLESS SYMMETRICAL VOLTAGE RAMP IS GENERATED. IN THIS CASE. THE USER IS 

{ASKED TO ENTER A VALUE 'DELTA U* . THIS VALUE IS THE NUMBER OF BITS Br 

{UHICH THE PROGRAM CHANGES THE OUTPUT FOR EACH STEP OF THE RAMP, AND MUST 

;BE IN THE RANGE 1 TO 4096. THE USER MUST ALSO SELiiCT A TIME INTERVAL 

{'DELTA T' IN INCREMENT STEPS. WHICH WILL DETERMINE THE PERIOD BETWEEN EACH 

{VALUE CHANGE. If ZERO IS TYPED. THE VALUE WILL BE VARIED AS FAST 

; AS THE HARDWARE. ALLOWS IT. 



THE CONTROL STATUS REGISTER STATUS PRINTOUT CAN BE INHIBITED BY 

SETTING THE * IBE* FLAG. 

*******♦♦♦♦*♦♦*♦*♦♦* + *♦♦♦♦** + *♦**♦**♦**•>***************** 

BGNTST 



A* ************ A** 



CALL 
.WORD 
TSHD?? 
BCC 
EXIT TS 



SELECT 
10010 

ITRC?? 



CALL SELECT ROUTINE 
GIVE TEST PAR AMI TER 
GIVE TEST HEADER 
IF CARRi IS CLEARED 
EXIT TEST 



CSPEC'DI) 
EXIT TEST 



ITRC22: GMANID MES221 ,ANS??1 ,D. 1400.0 .'. iES jGET 1ST 



TRAP 
. WORD 
CHANNEL TO BE 
TRAP 
BR 
.WORD 

.word 

. WORD 
.WORD 
. WORD 
. WORD 



CSEXIT 
L100S/ 
TESTED 

C SOMAN 

10000$ 

AN.'»??1 

TSCODfc 

MES??1 

1400 

T5L0LIM 

T5HII IM 



10$ 



GMANID ME S??? . ANS??? ,0 , 1400,0 , 7 , YES jGET 



10000$ ; 
LAST CHANNEL 



CMP 

Bi..£ 

PP1N 



AN .???, 

?0$ 
<VPME??1 



ANS?? I 



* . 



01? 746 000001 




TRAP 

BR 

.WORD 

, WORD 
. WORD 
.WORO 

.WORD 

.WORD 

10001$: 

i I As r i. HA . GREATER 

{BRANCH \i t I "< 

{PRINT OPERATOR M» , 

r ' , ' \ 
MOV 



BE 



K STM1 
CiGMAN 
10001 5 

ANS??..' 
T J CODE 
Ml -nV? 
1400 

1 5 1 .11. ', 
T$-*L 



LM 



Than 
r Akl 



1ST 






SEQ 0228 



;p 



22 
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TEST .V: ANAlOGUE OUTPUT (DYNAMIC TEST) - SPLCIFICAI.LY SfcUCTA 



?W1 
SS22 



8823 
8824 
8825 



0/1002 

0/1004 
071006 

0/1012 
0/1014 
0/1014 
0/1016 
0/1020 

0/1022 

0/1024 
0/102h 
071030 

0/103.-: 

0-U034 
0/1034 

o;i04;? 

0/1044 
071044 
0/1046 
0/1050 
0/1052 
071054 
0/1056 
0/1060 
07106.2 
0/1064 

8826 0/1064 
0/1064 
0/1066 
071070 
0/10/2 
0/10/4 
0/10/6 
0/1100 
0/1102 
0/1104 

882/ 0/1104 
0/1104 
0/1 110 
071114 
0/1116 
0/1120 

8828 071124 

882'* 

88 ',0 

a 8 41 

8832 



88 



0/1 

0/1 
0/1 
0/1 
0/1 
o/l 
/ 1 
0/1 
0/1 
0/1 

071 



126 
126 
150 
1 32 
134 
1 36 
140 
U,' 
144 
14n 
146 



010600 
10441/ 
062/06 
000/4 3 

10444 3 
000406 
71556 
000032 
071/15 

L i i i ' ' 

000001 
000002 

022/3/ 

001431 

10444 3 
00040h 
071560 
000052 
0/1/6/ 
1 / 7 / / 7 
000001 
010000 



1C444 3 

000406 
071562 
000052 
0/2040 
1 / / / / / 
000000 
17/777 



012/46 
012/46 
010600 
10441/ 
0^2 /06 
0004 70 



10444^ 
000406 
0/156 5 

0000 32 
0/2121 

1 ///// 
000000 

00 / / / / 

005002 



000004 



20$ 



RR 1IRC22 

GMANID MES223,ANS223,0, -1.1, 2, YES 



000001 071556 



30$ 



CMP i'H,AN5223 

BEQ 40$ 

GMANID MES224,AN5224,D, -1,1,4096. , YES jGET DELTA U 



MOV 

TRAP 

ADD 

;AND BRANCH BACK 

iGFT PATTERN TYPE 

TRAP 
B« 

. WORD 
.WORD 
.WORD 
. UORD 
.WORD 
.WORD 
10002* : 

; 15 STATIC VAl UE USED ? 

; BRANCH If rES 



10003$ 
GMANID MES225,ANS225,D, -1,0, 177/77, YES jGET DELTA T 



TRAP 
BR 

.WORD 
.WORD 
.WORO 
.WORD 
.WORD 
.WORD 



PR1NTE GPME223 



0/2 3 32 

000001 



O00004 



BR 110$ 
[THE NEXT COIM yr.H > 1' XI D V'M I If OUTPUT 
40$: GMANID ME 5226 , ANS226.0, - 1 ,0, // // , VE5 



TRAP 
BR 

.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.UORD 
10004$; 

{PRINT HOW TO CONTINUE 

MOV 
MOV 
MOV 
TRAP 
ADD 

l SKIP NEXT GMANID 



SEQ 0229 



SP,RO 

C$PNir 

04, SP 



C$GMAN 
10002$ 
AN'). .'2 3 

TSCODE 
ME 522 3 

-1 

T5L.0l.IM 

T$H1LIM 



C$(>MAN 
10003$ 
AN 52 2 4 

MCODl 
Mf 5224 

-1 

TiLOLIM 

T5HILIM 



CVGMAN 

10004$ 

AN5225 

TSCODE 

ME5225 

■ 1 

TJI.OLIM 

r$HIl.IM 



0PME223, -(SP) 
9\ (5P) 
5P.R0 
C$PNTf 
ft4,SP 



CLR 



Re 



I GET STATIC VAl.U 

TRAP 
BR 

.WORD 
.WORD 
.WORD 
.WORD 

.word 

.WORD 
10005$ : 
jCl.tAR INHIBIT C'-A PRIN 



C$ L.MAN 
10005$ 
AN6.\> 
I $C20t. 
MES22* 

l 
IS. .■; 1 M 
TSrlTL IM 



1 \ I.. 
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TEST .V: ANAl OGUF OUTPUT (DYNAMIC TEST) - SPECaTICALEY SELECTA 



SEQ 02 50 



8834 
8835 
8836 
883; 

8838 

8839 
8840 
884 1 
684.? 
884 3 
tt844 
8845 



884o 

884 .* 
8848 



884^ 
8850 
rtrtr>i 
88 52 
8853 
8854 
8855 
8856 

885 ' 
88 r >8 
8B5«» 
8860 
8861 

886 5 
*864 
8865 
8866 
886/ 
8868 
886'* 
88/0 
88/1 
88 72 
8M/5 
88 .'4 
88 .", 

BU76 



0/1150 

071154 

071160 

0/1162 

0/1166 

07U7? 

071176 

71204 

0/1206 

71210 

071214 

0/1216 

0/12 It.) 

0*1220 

0/1222 

0/1224 

0/1226 

71230 

0/1232 

0/1232 

0/1236 

71242 

0/1246 

071250 

07125*? 

071256 

0/1264 

071270 

071272 

0/1276 

0/1500 

071304 



0/1506 
0/1310 
071314 

O/lUb 

0/1522 
0/1324 
0/1530 
0/1334 
0/1540 
0/1342 
071546 
71352 
0/1 556 
/ 1 364 
/ 1 566 
0/15/0 
0/15/4 
0/15/6 
0/15/6 
O 71400 
0/1402 
71404 



00 -.0 3/ 

004 737 
103/62 
013704 
0104 7/ 
013/03 
52/- -7 
00 10 1.0 

005 303 

004 73/ 
001370 

10445/ 

004231 
0/24 30 
00/44^ 

005 /02 
001012 

017/46 
012/46 
012/46 

010600 
104414 
062706 
013777 
0204 37 
103003 
062 704 
000/33 
012 ?0?. 
000723 



005002 
013/04 
0004 12 
004/37 
105650 
013/04 
063702 
022702 
10343b 
013/01 
0104// 
015/03 
032/// 
003 010 
005505 
004/3/ 
0015/0 

10445/ 
O042 52 

/..'1 5u 
00/442 



0/1562 
01706b 

7155? 

112512 

C04164 
000200 



012146 



112446 
072260 
000002 



000006 
071564 
071554 

000400 

000001 



0/1552 

017066 

0/1552 
0/1560 
0077 77 

0/1562 
112 3 3? 
004164 
000200 

012146 



50$ : 

60 5 : 
112500 70$: 



CLR 
CALL 
BCS 
MOV 

MOV 

MOV 

BIT 

BNE 

DEC 

CALL 

BNE 

ERRSOFT 



AN5225 

CALRET 

40$ 

ANS221.R4 

R4 f aC5A 

REDTIM.R3 

0200,S)C5A 

80$ 

S3 

INSERT 

70$ 

2201.E2201 



EER3 



80$: 



T5T R? 

BNE 00$ 

PR1NTB oPME222,cdCSA 



;SET DELTA T TO ZERO 

READ OPERATOR KEYBOARD ACTION 

BRANCH IF CR WAS TYPED TO NEXT VALUE 

SAVE CHANNEL 

LOAD CHANNEL- 
LOAD READY TTME OUT COUNTER 

READY SET 

.BRANCH IK YES 

.DECREMENT TIME OUT 

SKIP BRANCH IF ' 5FI 

: BRANCH IF COUNTER lb NOT ZERO 

[ERROR HANDLER 

TRAP 
.LORD 
.WORD 
.WORD 
PRINTED ONCE 
YES 



COUNTER 

C! 



C5ERS0FT 
2201 
E2201 
EER3 



112416 90$: 



100$ 



MOV ANS2?6,oH>AT 

CM^ R4 , ANS222 

BHIS 100$ 

ADO «400,R4 

BR 60$ 

MOV 41, R2 

BR 50$ 



WAS CSA ME5SAGF5 

SKI? PRINTOUT TF 

PRINT CSA STATUS 

MOV 

MOV 

MOV 

MOV 

t'RAP 

ADD 

LOAD DATA REb. WITH OPERATOR 

HAVE WE READ THE LAST CHANNEL 

BRANCH IF YES 

INCREMENT CHANNEL 

GO INTO ' .UUP, EXIT WITH CN T L 



acsA, csp) 

<?PME22<\-(SP) 
i>?. , - ( SP ) 
5P.R0 
CJPNTkJ 
fl6 , SP 
INPUT 



SET INHIBIT 
BRANCH 



CSA PRINTOUT FLAG 



THE FOLLOWING CODE CREATES A RAMP ON THE OUTPUT 



110$ 
120$ 



150$ 



112320 140$ 



CLR R? 

MOV AN5221.R4 

BR 150$ 

CAl I CAlRET 

BCS 30$ 

MOV AN 5 22 1,R 4 

ADD MN5224.H2 

CMP 04 0^5, ,R? 

BIO 180$ 

MOV AN'-.VS.Rl 

MOV R4,.JC>A 

MOV RH)TTM,R5 

HTI O.-'OO.aCSA 

BNE 150$ 

01 C R5 

CAl I INSIRT 

k\U\ L40J 

ERRSOFT 2202.E220l.EEM3 



jCLR 
; OF T 



DEI \t\ 

FIRST 



1 1 SAVE LOCATION 
CHANNEL. 



READ OPERATOR KEYBOARD ACTION 

IF CR WAS TYPFO. BRANCH 

GET P TRST CHANNEL NUMBER 

GET DELTA U 

f- ULL SCALE REACHED 

IF YES. BRAND- TO NEGATIVE RAMP 

I OAD DF ETA T COUNT ( H 

LOAD CHANNEL NUMfU R 

I MAD HEAD* TIMEOUT COUNTER 

RFADl SET 

BRANCH U U .-. 

DECREMENT TIMEOUT COUNTER 

5I< TP BRAKCH U SM ' IS SE I 

BRANCH I> COUNTER IS NOT A RO 

ERROR HANDLER 

TRAP 
.WORD 
.WORD 
. WORD 



RS' > 



E??Ol 
EER5 



L.2 
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TEST .V: ANALOGUE OUTPUT (.DYNAMIC TEST) - SPECIFICALLY SELECTA 



SEQ 0251 



88/; 

88 70 

8880 

8881 

888;' 

888? 

8884 

888S 

888^ 

888 7 

8888 

888^ 

8800 

8801 

8802 

88 03 

8804 

8805 

8806 

8807 

8808 

8800 

8000 

8901 



800? 
800 5 
M004 
800 r > 
8006 
800 ,' 
8008 
8000 
8010 
8911 



8015 
8914 
8015 

8916 
891/ 
8918 
891'» 
8020 
8021 
8'*?? 

8>?3 

89. .'4 
4 r '?5 
K'i. ■'».. 
89,.'*/ 



0/1406 

0/1412 

0/1414 

0/1416 
0/1420 

0/1422 

0/1426 
0714 50 

071434 



0714 56 
071442 

071446 
0/1450 

7145;? 

0/1456 

0/146.? 

0/1466 

714 74 

071476 

0/1500 

071504 

0/1506 

07150b 

0/1510 

0/1512 

0/1514 

0/1516 

0/152.? 

071524 

0/1526 

0/1550 

0/1552 

0/1536 

0/1540 

0/1544 

0/1546 

0/1546 

71550 

0/1552 
0/1554 
0/1556 
0/1560 
0/1562 
0/1564 



0/1566 
0/U>6? 
0/1700 
0/1/15 
071 /6/ 
U/?u4u 
0/2121 



0102/' 
005701 
001402 
005501 
001576 
0204 3/ 
103333 
062 /04 
000742 



013/04 
163702 
00570? 
001/16 
013701 
0104 77 
015/05 
03277 7 
001010 
005303 
00473 7 
0013/0 

10445/ 

004235 
0/24 30 
00/442 
0102/7 

005701 
001402 
00530L 
001376 
02043/ 
10333/ 
062704 
000742 

1044 32 
000/60 

000000 

000000 
00000? 
000200 
000144 
004000 



045 
106 
114 
1?0 
ll*~- 
1?4 
105 



1122 70 

71554 

00040C 



0/1552 
071560 



71562 
112222 

004164 
000200 



012146 



112160 

71554 
000400 



1?'> 
Ill 
101 
101 
125 
1 1 1 
116 



062 
12? 
12 3 
124 

115 

1 15 
124 



150$: 

160$: 
1/0$: 



MOV 
TST 
BF'O 
DEC 
BNF. 
CMP 
BHTS 

mo 

BR 



R2,b)DAT 

Rl 

1/0$ 

Rl 

160$ 

R4.ANS222 

120$ 

0400 ,R4 

130$ 



j LOAD DELTA U IN DATA REG. 
{IS DEL TA T ZERO ? 
j BRANCH IF CE5 

15 DEI TA T OVER ? 

BRANCH IF NO 

HAVE WE READ THE LAST CHANNEL ? 

IF YES, BRANCH TO FIRST CHANNEL 

IF NO, INCREMENT CHANNEL 

AND DO NEXT ONE WITH SAME DELTA U 



j THE FOLLOWING CODE IS 



FOR NEGATIVE RAMP 



180$: 

190$: 
112210 200$: 



210$ 



220$ 
230$ 



EXUV22 



ANS222 
AN5223 
AN 9224 
AN5225 
ANS226 



T5HD22 
M(-S??t 
Mt 5222 
ME 5?? *> 
ML 5??4 
M* 5225 
Ml- 5226 



MOV 

SUB 

TST 

BEQ 

MOV 

MOV 

MOV 

BIT 

BNE 

DEC 

CALL 

RNE 

ERRSOFT 



MOV 

1ST 

BEQ 

DEC 

BNF. 

CMP 

BHIS 

ADD 

BR 

EXIT 



WORD 
WORD 
WORD 
WORD 
WORD 
WORD 

NLLSt 

ASCI/ 

ASCI/ 

.ASCI/ 

ASCI/ 
,A5CI/ 
, A5». J / 
,ASC1/ 



ANS221.R4 

AN5224,R2 

R2 

110$ 

ANS225.R1 

R4,aCSA 

REDTIM.R3 

0200, 3CSA 

210$ 

R5 

INSERT 

200$ 

2203,E2201,EER3 



R2,aDAT 
Rl 
230$ 
Rl 
1 2 $ 

R4 .ANS222 
180$ 
0400, R4 
100$ 
TST 







t 

1 ?8 . 

100. 
4 000 



GET FIRST CHANNEL NUMBER 

DO NEGATIVE RAMP 

HAVE WE REACHED THE 30TT0M (ZERO) 

IF YES, BRANCH TO POSITIV RAMP 

LOAD DELTA T 

LOAD CHANNEL NUMBER 

I OAD READY TIMEOUT COUNTER 

IS READY THERE ? 

BRANCH IF YES 

DECREMENT TIMEOUT COUNTER 

SKIP BRANCH IF 'SET IS SET 

BRANCH IF COUNTER IS NOT ZERO 

ERROR HANDLER 

TRAP 
.WORD 
.WOW 
.WORD 



C5ERS0FT 

220* 

E2201 

EER3 



IS DELTA T /FRO ? 

BRANCH If- YES 

DECREMENT DELTA T COUNTER 

UN HI L WE HAVE ZERO 

HAVE WE READ THE LAST CHANNEL ? 
; BRANCH IE TFS 
; INCREMFNT CHANNEL 

,00 NEXT CHANNEL WITH SAME DELTA U 
[EXIT TEST 

TRAP C SEX IT 
.WORD L 10057 



SAVE 
SAVF 
SAVE 
SAVF 
SAVE 



LOCATION FOR FIRST CHANNEL 
LOCATION y OR SECOND CHANNEL 
LOCATION FOR PATTERN TlPE 
t OCATIUN FOR DELTA U 
LOCATION FOR DEI TA T 



SAVE t.OCATIN FOR STATIC VAl uF 



UE.x 

/#52*aanal oc.iij output (dynamic) • specifically selectable .*n 

/first channm / 

/( ast Channel / 

/pattern tipe (1 = 5lnui » ixeo. 2 ■ ramp 1- 

/NUMBER LH BINARt STEPS < [)[ \ T A 1 1 K 1 -40 l »tO ■ 
/ I I'Mt. INT I RvAl i I NCR i- Mt MS 1 fit Twt EN DEL T A U 



C T 



EF l 



'ENTER FIXED VALUE (OCTAL 



) 



M2 
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TEST .-V! ANALOGUE OUTPUT ADYNAMIC TLSO - SPECIFICALLY SELECTS 



SEQ 0232 



3923 












8929 072162 


04 s 


101 


114 


PME221: 


.ASCI/ 


8950 072260 


045 


116 


045 


PME222 : 


.ASCI/ 


8951 072 332 


045 


116 


045 


PME 22 3: 


.ASCI/ 


8932 72430 


122 


10b 


101 


E2201: 


.ASCI/ 


3935 










.LIST 


8934 










.EVEN 


8935 O.V530 










ENDTST 


o.Vise 













072530 104401 



/*AtAST CHANNEL HAS TO BF GREATER OR FQUAL TO 
/*N*AC JNTROL STATUS REGISTER STATUS :«06*N/ 



THE FIRST ONF.rfN/ 



/<N»^VF. CNTL C TO ABORT OR CR 
/READY BIT IN CSA NOT SET AFTER 
BEX 



FOR NEXT DELTA T AND U VALUE*N/ 
LOADING DATA REGISTER C TIMEOUT)/ 



LI 005/ 



TRAP 



CSETST 



Kd 
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TEST .\3: ANALOGUE OUTPUT (CALIBRATION ROUTINE) 



SEQ 0253 



893/ 
8° 39 

8040 
8941 
894;? 
894 3 
8944 
894 r > 
894 t> 

894 / 
8948 
894^ 
8 9 SO 
8951 
895V 
89|J3 
89S4 
8'>55 

8956 

895 .* 
89 58 
89S9 
8960 

8961 
896;"' 
89o3 
8 9* ,4 
8965 



8966 



896 



0//?VV 
0/c! l J5i? 
7,>55c*? 

o/nsib 

0/?540 
0/?54? 
07/? 54 4 
0/?544 
7.1546 
/?550 
7/1550 
0/?554 
//!560 
0/;>5ft.? 
/?564 
0//>5/0 
0/,*5/0 

u / t :5 /4 

0/2600 

0/260? 

0/;.'604 
72ft 10 

o//:mo 

0/2614 
072ft;\") 

'.>j22 
0/2624 
(J/26 30 
<;//'6 30 
.\ ; >> '4 
C72640 

sW.:'' J 44 
V?0 072^50 



8968 



8969 



004 73 7 
010010 
0/5120 

103002 

10443? 

004340 

012 7 *ft 
012/46 
0106O0 
1044'. / 
06270.' 

012746 
012/46 

010600 
10441/ 
063706 

01«-?/4tj 
01?/4h 

OlO^OG 
10441 7 
06? /Oft 

012 /4»> 

01.-V4*. 
010600 
10441 '' 
O'j 2 -*Oti 



SBTTL TE/,T 23; ANALOGUE OUTPUT (CALIBRATION ROUTINE) 

fc****.************************************************* ********************* 



TEST 23 - ANALOGUE OUTPUT (CALIBRATION ROUTINE) 
SELECTABLE, 



SPECIFICALLY 



THIS TEST IS FOR CALIBRATION AND ALLOWS THE USER TO 

FOLLOW A CALIBRATION PROCEDURE OR TO DO A MANUAL CALIBRATION, 

FIRST Of ALL, THE USER GETS SOME INFORMATION ABOUT THE 
CALIBRATION EPUIPMENT . HE IS THEN IS PROMPTED FOR THE CHANNEL 
AND THE OUTPUT TYPE (VOLTAGE OR CURRENT). IF CURRENT IS 
SELECTED, THE PROGRAM LOOKS AT THE COFS BIT IN i ME CSA TO FIND 
OUT THE OFFSET CONFIGURATION. NOW THE OPERATOR LAN CHOOSE 
BETWEEN THE CALIBRATION PROCEDURE OR MANUAL VALUES; IF MANUAL IS 
USED. THE OPERATOR CAN TYPE IN A VALUE IN MILLIVOLTS OR 
MICROAMPS. 

OTHERWISE HE IS PROMPTED TO CALIBRATE FIRST THE OFFSET AND THEN 
THE GAIN. THEN HE IS REQUIRED TO TEST THE HALF FUl.l SCALE. TO GO 
FROM ONE STEP TO THE NEXT, THE USER MUST TYPE CARRIAGE RETURN. 
ALL STEPS (OFFSET, GAIN AND HALF FULL SCALE) MUST BE REPEATED 
BEFORE GOING ON TO 1'HF NEXT CHANNEL. 
•♦♦••A********************************************************************* 

BGNTST 



01171.4 



CALL SE.lt Cf 

.WORD 10010 

TSHD23 

HCC ITRC23 

EXIT TST 



ITRC25; PRINTF 4PME23A 



0/540* 1 

000001 



000004 

0/5530 

000001 



000004 

0/56.'t. 

000001 



000004 

0/5 '!'.■ 
000001 



000004 



PRINTF ,';PME23B 



PRINTS ,'>PME2?I; 



PR1NTK #PME23E 



CHA t '3 : C'.R 



R5 



T2S: : 
;CALL '..ELECT ROUTINE 
;GIVP U.ST PARAMETER (SPEC/AO) 
;GIVE TEST HEADER 
; IF CARRY IS CLEARED, EXIT TEST 

jt'XIT TEST 

TRAP 
. WORD 

{PRINT CALIBRATION EQUIPMENT 

MOV 
MOV 
MOV 
TRAP 
ADD 

{PRINT CALIBRATION EQUIPMENT 

MOV 
MOV 
MOV 
TRAP 
ADD 

{PRINT CALIBRATION EQUIPMENT 

MOV 
MOV 
MOV 
TR4P 
ADD 

{PRINT CALIBRATION EQUIPMENT 

MOV 
MOv 
MOv 

TRAP 
ADD 
{CLEAR SECOND PASS COUNTER 



CJEXIT 

L 10060 . 

tfPME'MA, -(SP) 
#1, (SP) 
SP.RO 
C$PN TF 
#4 . SP 

4PME23B, -(SP) 
v;l. «'SP) 
SP.RO 

C5PNTF 

tt4 , SP 

#PME23D. - (SP) 

n, - ~p) 

5P.R2 
C5PN r »' 
#4 , V 



,^'Mt 
sp'.RO 

i:?i-N:t 
*4.:.p 



to . 



v SP ^ 



r) 5 



HARDwARt TU'.TS MACRO Ml?0O ?6 OCT 85 15:?? PAlfc l M 1 
TEST ?3; ANAUKil*: OUTPUT LCAllBRAUON ROUUNh) 



7?b5? 
07?654 
7?b56 

07?660 

o/?66? 

0\>t»4 
O 7?t*>t* 
7?h 70 
7?*7? 
7?67? 



t^*7? 
8^73 
tW .'4 
H^'5 



8^ '^ 
8980 



8^81 



8 ia,-: 

MMH3 

H984 

«**»$ 7 
cUHH 

AW* 
8'r#0 

8'* *.' 
m # *«; 

M i t< , 
i* i ft 



7? 706 

owi? 

0W14 

o /j /?? 

7?7?4 
07?7?4 
7? 7 30 
7*"? 7 34 
7? 7 36 
7? 740 
7? 744 
7? 746 
/? -46 



7? 754 
W56 
O 7? 7bO 
7? 76? 
O V 764 
\. 76*. 
O 7c 1 76* 
7? 766 
7.i 7 70 
7? 7 7? 
j 7.! .'74 
7? Vh 
0/5000 
7 300? 
7 300? 
O 7 5006 
07501? 
075014 
7 50?.' 
075050 
7 50 5? 
73040 
075044 
0/50S? 
0/3054 
u/50*»0 
7',u'».' 

».) 7 '.(.!*,»; 

u /*..;.* 4 
07 50 76 



104445 
000406 

74 75? 
00005? 
75V 14 

003400 
000000 
000005 

04?;: 7 

0537/7 
013 704 
000504 
03? '77 
001011 

01? /4h 
01? 746 

010600 
104417 
06? ;C6 

000741 

10444 5 
000406 
0/4 754 
00003? 

7 r >?45 

1 7 7 7 ' 7 
000000 
000001 



104445 
000404 
0/4 75*. 
000150 
0753?0 
1 77 77 7 

00503 7 
005 7 5 7 
00101? 
01?/5/ 

5?/ 7 7 

001405 
OUV57 
00505 7 
0??/5 7 
0O140? 
000 1 5 7 

oo'.oo? 

015/0' 
U5. .' ', 

005 503 



00 3400 111 004 

74 7V 110 7 76 
074 75? 

100000 11076? 



0761P1 
000001 



000004 



004 1 34 
74 754 

000 10? 
0000 10 

00000 5 
004 Ht. 

000001 

74544 

ut.i4 l»i4 
000?00 



10$ 



004 I 34 
1 106 SO 

004 1 54 

74 756 



HOblO 



?0J 



5i)$ 
4»:$ 
50$ 



GMAN10 Ht3?31,AN5?3i,D, 3400,0, 3, Yl 



nic 


3400, MC- A 


BIS 


AN5?31.aCSA 


MOV 


ANS?31,R4 


SWAB 


H4 


HIT 


6100000, UCSA 


BNI 


\o% 


PRINTF 


OPMt?53 



BR CHA.V5 

OMAN ID MfcS?3?,ANS?3?,0, 1,0,1 



Ll.H 
T',. 
HM 

MOV 

HI ! 
Ht'J 
MOV 
Cl M 
CMP 

in u 

.IMP 
Cl u 
Hiiv 
hi i 
uni 

DLC 



ie 



GMANU MF5?*3,AN5?33, 1, it s 



MUUl 

AN'-? 5/ 

,'0$ 

tf. .MOOL 

oiO.aMOt) 

,'01 

o< # moi)| 

GAIN 

1 ,ANs?V3 

30$ 

MAN?'. 

H? 

Ml [)f IM,R' 

0?<H),uiL"SA 
».o$ 



5F.Q 0254 



j WHICH CHANNhL 



SHOULD CAl.IBR. 

TRAP ClfiMAN 

BR 10000$ 

.WORD ANS.-31 

.WORD TICODf 

.WORD Me 5? 31 

. WORD 3400 

.WORD T$I.Ot IM 

.WORD T$HIIIM 
10000$: 

iCt.FAR CHANNfcL. NUMflf.R 

j I OAD CHANNt.l NUMULR 

iGFT CHANNFL NUMBFR 



jSWAH HIGH BfTF 
t is THt CHANNfct 
{BRANCH V ii'i 
jPRINT CHA. NOT 



INTO i OW 
AVAILABLE 



H' TF 



available 



MOV 
MOV 
MOV 
I RAP 
ADO 



OPMF\'3 3 

01. CSP 
5P.R0 

C$PNTh 
04, SP 



( SP ) 



iCURRFNT OR VOLTAGfc I 

TRAP 

w 

. WORD 
.WORD 
.WORD 
.WORD 
.WORD 
. WORD 
100^1$ ; 
iPROCtDURF OR MANUAL 

TRAP 
BR 

.WORD 
.WORD 
. WORD 
. WORD 
1000?$ : 

jU'Al) DALUN INP"I 'sUNlPOl AR 
j I » VOl T Alii- US ID i 

jBRANCH IF ^y ', 
tl DAD OACON INPUT 
j RE AO Of ► St T CON* 
jBRANCH D O MA 0* > 
j LOAD OACON INPUT K 



CI'iMAN 

10001$ 

AN-3?*? 

TtCODc 

MF5?3? 

i 
T$LOl .IM 
TSHU IM 



C$GMAN 

1000?$ 
ANS?3f 

T$cont 



Mf 

1 



i ?OMA ^ 

IGI«RATI0N 
Si T 
4 .VMA> 



'3 5 



jl OAD OACON lWuT v 

I 15 MANUAL VAi Uf l.i' . . 

j BRANCH p NO 

j U itS Ji MP TO MANUAL 
jCl \ AH INHIBI T PRINT M AG 
jl 'IAD T I Ml OUT CiH'NM R 

t m At) i i ,L t ; 

(BRANCH U »l -i 

tULCRt-MLNT UMtOUl COUMl^ 



(.A IN 1 

f O ' 



ROUT 



C v > 



HARPWAHJ Msl-i MACRO Ml?0O ?6 I KM 8 5 15:// PAtil 91 / 
Tt ST .'5; AN41.00UE OUTPUT { CAT H1HA1 ION HOUt INM 



9000 



9/01 
900? 
900* 
9004 
9005 
90 Ot- 

9007 



9008 
9009 
9010 
9011 
90 3 ? 
901? 
9014 
90 IS 
9016 
90 17 
9019 



901'* 

90.20 



90? 1 



90?/ 

90? 5 
9C?4 
9025 



O/51O0 
0/5104 

0/5106 
0/5110 
0:511? 
075114 



0/5116 

0-\M/4 

0/51/6 

0/5130 

0.'5154 

0/3134 

0/5156 

O/5140 

0/5144 

0/3150 

0/315/ 

0/5154 

073160 

073164 

0/3166 

0/31 '0 

0/317? 

073176 

0/3/0,* 

073/06 

0/3/10 

073/16 

O73//0 

0/32/0 

0/32/4 

0/3/30 

0/3/5? 

073/34 

073/40 

0/5/4? 

073/4? 

0/3/46 

0/3/5? 

7 3254 

0/5/56 

0/5/6? 

0/3/6? 

0/5/66 

0/5//? 

0/5//4 

0/5//6 

0/3 30? 

/ 3 

0/3 

/ 5 

0/5 

<> I '■ 



506 
51? 
514 
514 
5?n 
3/4 



004/3/ 
0015/0 

10445/ 
0045 /S 

0//0?1 
00/44/ 



01?/// 
005/0? 

0011/5 
01? /01 

010446 

010146 
01? 746 
01/ 746 
010600 
10441/ 
06? 706 
013703 
00630 3 
006505 
006303 
016501 
01630? 
005/5/ 
O010?5 
03?/ 77 
001011 

01?/46 
01/746. 

010600 
10441/ 
06? 706 
000410 

01? /46 
01? /4b 
010600 
104417 
06/706 

01? 746 

01?74b 
010600 
1044 17 
06? 706 

004 7 57 

005 / 5 ; 
00104 5 

01?/46 
01? '46 

010600 



01/146 



000001 110556 60$ 



000001 



0/6/ /5 
000005 



000010 
004134 



074 760 

74/h? 

74/54 



000010 11046/ 



0/5/55 

000001 



000004 



0/9.040 
0OOO01 



000004 

0/6?05 

000001 



000004 
015/64 
074/54 



0/ .'00? 

000001 



6?$ 



66 ${ 



CAl t 
ERRSOH 



INSERT 

50$ 

2301, t.7 301, ErER* 



MOV 


Ol.aOAT 


TsT 


R? 


HNt 


90$ 


MOV 


<U,R1 


PRINTF 


0PMK/35.R1.R4 



MOV 


MODt ,R5 


A 51 


R5 


ASl 


R5 


ASl 


R5 


MOV 


TAB?5(R5),R1 


MOV 


TAH?5»/(R3).R/ 


T5T 


ANS/5/ 


RNt 


66$ 


BIT 


oio.aMon 


\m\ 


6?$ 


PRINTF 


OPMF/31 



HR 

PR IN TV 



CAl I 
I-.! 
\\U\ 
PRINTK 



Mil 

OPME/3? 



PRINT* OPMl /54 



M ClH'i 
ANs?5? 

/0$ 

oour/31 



SEU 0/35 



iSKTP [BRANCH IF ' ' ,1 I 
jBRANCH V NOT ZERO 
I ERROR HANDLER 



is st t 



TRAP 
.WORD 
.WORD 
.WORD 



CUP'.OKT 
/501 
K'30i 
EER3 



l LOAD DATA RMi. 

j WAS THE-' OFT SET CAl IH. ME 

{BRANCH IK US 

j ST TUP Rl F OR PRINTOUT 

j PRINT CHANNEL NUMBER 



PRINTED 



DAT 

MOV 

MOV 

MOV 

MOV 

MOV 

TRAP 

ADD 



CUNT. 
R4 



ilOAD TAfcUE START ADDRESS 10/P-i) 



C',P ) 
R 1 , (. SP ) 
0PMF-;?5S. 
05, CP) 
SP.RO 
CSPNT* 
010, SP 



(SP) 



t 

jt (IAD 

1 1 OAO 

j WAS 



Rl f- OR DECOoT ROUT IN* 

R? 6 OR DECOUT ROUTINE 

VOL rAtil RANCif- Rt ULlt- 5TtU 



, BRANCH IF 
I 15 Of \ SI T 
I BRANCH IF 
(PRINT ■ 



9 S 

HI T 
U S 
?0 MA 



SI T .' 
RANGE 



SFLECUO 



MOv 

MOV 

MOV 

TRAP 

ADD 



OP Ml 

01. 
SP.RP 

C$PN9 
04 . SP 



SP ) 



csp 



r."iP 4 

j PR INT - 



/O MA PRINTOUT 



H) 



j PR INT OF* SI T 



jCAt I l)\ ClMAt lli'T 
1 I 1 * VUI TAi.it 051 D . 
I BRANCH '/ if - 
{PRINT -M1CR0AMPS 



MA RANGE IS 

MOV 

M?v 

MOV 

TRAP 

400 

CALIBRATION 

MOV 
MOV 
MOV 
TRAP 
ADO 
ROOT INI 



SEl ECHO 

0PME? V, 
01. -,P) 
SP.RO 

ClPNT'P 
04 . SP 



(.SP 



#PMt . 

I . v 
SP ,Hi- 
CJPN9 
*/4 » **P 



■>P N 



SP V 



H/\ 

MOv 
MOV 



sp^ 



vSP^ 



>P.RO 



!)''> 



HARDU.Wt USl l i MACRO Ml.W ?6 OCT US 15;?? PAGl <>1 3 
TtS! ?5j ANAl OGUF OUTPUT (CALIBRATION ROUTINE) 



A5R 
ROM 

PRINTE 





0/3306 


10441/ 






0/3330 


06? 706 


000004 


40 ?6 


733 34 


006?01 




40? ' 


0/3336 


00600? 




40?3 


0/3340 








73340 


010?46 






0/334? 


010146 






7334 4 


010746 


*65 76 




0/335C 


01? 746 


000003 




0/3354 


10600 






0/3356 


10441 / 






7 "<360 


06? 706 


000010 


40? l » 


0/3364 


016301 


0/4/M 


l V5v, 


0/33/0 


01630? 


74 766 


»031 


0/33 74 








0733/4 


O10?46 






0-'33 76 


01014m 






0/3400 


01?/46 


76/07 




0/3404 


01?746 


00000 3 




0/3410 


010600 






0/341*? 


10441/ 






073414 


06? 706 


000010 


40 .1? 


0/34?0 


000406 




■>033 


0/34?? 








0734;?;? 


01? 746 


/6 '*•>? 




07*4?6 


01?746 


000001 




07M.V 


010600 






/ 34 34 


1044 17 






0/34 36 


06? 706 


000004 


4034 


7 344? 


016301 


74 764 


40 5 5 


07344* 


01630? 


074766 


'+036 


0/345? 








7 345? 


010?46 






073454 


010146 






7 3456 


01? 746 


76 /O / 




0'546? 


01? 746 


000003 




73466 


010600 






0/34 fo 


10441 / 






0/34 7? 


06? 706 


000010 


'♦03/ 


0/34 76 








734/6 


01?/46 


0/635? 




7 350? 


01?/46 


000001 




7 5506 


0106.00 






0/3510 


104417 






0/351? 


06? 706 


000004 


'*03tt 


73516 


01? 70? 


00000 1 


40 */* 


07 35?? 


004 7 3 / 


017066 


4040 


C / 55?6 


10 540? 




404 1 


0/35 30 


00013/ 


07306? 


404 :> 








404', 


07 35 34 


00500? 




4044 


0/35 36 


013703 


004164 


'■♦04 V, 


■ 0/354? 


03?/ n 


000000 


4o4»j 


. 0/3550 


001010 




'«U4 i' 


0/3* .5? 


00' 30 3 




4'./4>J 


, 0/3554 


004 7 3 / 


01?146 


4i^4"i 


► 07 3560 


0013/0 





705 



80S 



110134 



MOV 
MOV 
PRINTF 



BR 

printe 



MOV 
MOV 
PRINTF 





MOV 


90$: 


CAI 




BO, 




JMP 


45 t : 


O H 


1001 : 


MOV 


110*: 


in t 




BN( 




01 C 




OH 




BNt 



Rl 
R? 

/>PMt?39 l Rl,R? 



tAH?3»4(R3).Rl 
TAB?3.6(R3),R? 

0TOL1.R1.R2 



80S 
tfOUT?3? 



TAH?5>4(R3 ).R1 
fAB?3«6CR3 1,R? 
CT0L1.R1.R? 



PRINTF 0PMF?36 



«i,k? 




C'U RET 




45$ 




40S 




R? 




Rl.DT 1M.R3 


♦VOO.oJC 1 


iA 


l?0i 




R^ 




IN'.I Rl 




i:os 





SEU 0?56 



{DIVIDE BY TWO 

{DIVIDE By TWO 
{PRINT VOLTAGE 



I OFT V0I TAGF ON 500 OHM 



!RAP CSPNTf- 

ADD V>4 , 5P 

>0R VOL TAGF VALUt 
AOO CARRr FOR VOLTAGE 
0N 500 OHM RESISTOR 

MOV RP.-fSP) 

MOv Rl, <5P) 

MOV 0PME?34, 

MOV C5, -ISP) 

MOV SP.RO 

TRAP CJPNTf 

ADD <UO,SP 

TOLLERANCF 



(SPJ 



jANO PRINT IT 



{AND '.".KIP Nil i.Ivu. 
, PRINT 'MILLIVOLTS 



TS 



{GET vOl TAGF TOLL FRANCE 
I AND PRINT IT 



MOV 
MOV 
MOV 
MOV 
MOV 
TRAP 
ADO 
PRINTOUT 

MOV 
MOV 
MOV 
1 }AP 
HOD 



{PRINT HOW TO CONTINUE 



MOV 
MOV 

MOV 

MOV 

MOV 

TRAP 

ADD 



I SET INHIBIT OM Sf 
{ Rt AO OPERATOR KF1 
jBRANCh V CAHMttli 
I REPEAT IF NO CARR 



MOV 
MOV 
MOV 
TRAP 
ADD 
T PRINTOUT 
BOARD ACTIO 
t RETURN TJ 
UiF RETURN 



R?, (SP) 
Rl. (SP, 
OTOLl. (SP) 
#3, (SP) 
SP.RO 
CSPNH 
010, f;P 



00UT?3?. -(SP) 
CI, (SP) 
SP.RO 
C1PNTK 

04, SP 



R?, (SP) 
Rl. CSPl 
OTOLl, ^SP^ 
03, (SP1 
SP.RO 
CSPN^ 
010 ,SP 

COME? 36, I >P^ 
#1,-1 SP ) 
SP.RO 
C$PN T E 
#4 , SP 



H 

N* v ' 

h OUND 



l 

llOAOHFAOi T IMI-Ol.'l COUNTER 

{ Rt AO . St T 

{BRANCH V H *i 

♦ DfCRMtNT UMlOi'T COUNT* R 

j'-m IP BRANCH V St- I" !•■ SI ' 

jBRANCM IK COUMLR IS NO* Jt«? 



/ 



HARDWARE T^;i 



MACRO Ml?O0 ?6 OCT 83 15:. 



PAUt- «U 5 



SEQ 0238 



TEST ?3: ANALOGUE OUTPUT (CALIBRATION ROUTINE) 



l V/3 

90 74 



00 /5 
( )0 /t> 
90'.' 



9078 



90 /^ 

9080 
9081 

90 ci;> 

908 5 
9084 
9085 
9086 
908 : 
9088 
9089 

9090 
9091 



909^ 
W09 3 
9i!94 
'*09'j 

9096 



909/ 
9f/H 

9100 



0/4010 

074014 

0/4016 

0/4016 

07402? 

0/4026 

074030 

07403.? 

074056 

07404? 

0/4046 

7404 b 

0/4050 

0740b? 

0/4056 

074062 

74064 

074066 

074072 

07407.? 

7407b 

07410c? 

74104 

0/4106 

0/411? 

074116 

0/41?? 

074124 

0/4150 
07413? 
0/4136 
0/4144 
0/4146 
0/4 ISO 
74154 
0/4156 
0/4 IV. 
0/41c.O 
0/416? 
0/4164 
0/4166 
0/41 /4 
/4 1 7h 
0/4 ?00 
0/4 ?04 
74204 
O /4?06 
0/4? 10 
0/4? 14 
0/4??0 
0/4??? 
0/4 ??4 
0/4 1 ^0 



0/4?«.4 
0/4? *6 
74240 



06? 706 
0004 ?6 

012746 
01? 746 

010600 
104417 
062706 
016301 
01650? 

010?46 

010146 
012746 
012746 
010600 
1044 17 
062706 

012746 

012746 
010600 
10441/ 
062706 
01270? 
004 7 37 
10 34 0? 
00013/ 

00500? 

013703 
0327 7 7 
001010 
005303 
004737 
001370 

104457 

004 3 / / 

0/7021 
00/44? 
0127/7 
005 /02 
001145 
012701 

010446 
010146 
01?746 

012/46 
010600 

10441/ 
062 /06 
013703 
006 30 3 
(JO*- 50 3 
006 30 3 



000010 



7676? 
000001 



000004 
075024 
075026 



0/6/0/ 

000003 



000010 

076352 
000001 



000004 
000001 
017066 

073536 



76? 75 
000003 



000010 
004134 



130$; 



140$ 



150$ 



?55 



004164 160 i 

000200 107540 170$ 



012146 



004000 10/506 180$ 



004000 



BR 
PRINTF 



140$ 
U0UT23? 



MOV 
hOV 
PRINTF 



TAB?3*44CR3),R1 
TAB?3*46CR3),R2 
ftT(U.l,Rl ( R2 



PRINTF GPME236 



MOV 


#1 ,R2 


CALL 


CAl RET 


BCS 


155$ 


JMP 


100$ 


CL.R 


R? 


MOV 


PF0T.tM.R3 


BIT 


OJOO.aCSA 


BNF. 


180$ 


DEC 


R3 


CALL 


INSl RT 


UN* 


1 70 $ 


ERRSOFT 


2303.E2301.EER3 



MOV 


<;4000,yOAT 


T i ir 


R? 


BNf 


210$ 


MOV 


,'NlOOO.Rl 


PRINTF 


frPME235,Rl,R4 



MOV 


mum 


A'il 


R3 


A, I 


R3 


am 


R3 



.R* 



jAND 5i<lP Mil i.'VOl T 
{PRINT 'MILLIVOLTS- 



ADD 
PRINTOUT 

MOV 

MOV 
MOV 
TRAP 
ADO 



01O.5P 



*0UT232, -CSP) 
«1. CSP) 
5P.R0 
C$PNTF 
»4 , SP 



r,F.T VOl TAOE ON 500 UHM TOU.ERANCE 



R2, -CSP) 
Rl, ( 5P) 
#t;)L1. (5P 
o3, -CSP) 
SP.RC 
C$PNTF 
#10, $P 



AND PRINT IT 

MOV 
MOV 
MOV 
MOV 
MOV 
TRAP 
ADD 
{PRINT HOW TO CONTINUE 

MOV 0PMF.236, 
MOV 01, CSP) 
MOV SP.HO 
TRAP CiPNTF 
ADD £4,SP 
SF.T IN.UtUT (IAIN PRINTOUT 
RFAD OPERATOR KEYBOARD ACTION 
BRANCH IF CARRTMliF. RETURN 
REPEAT IF NO CARRIOE RETURN FQUO 



CSP) 



CLEAR INHIBIT HAL* SCALE PRI 
LOAD READi TIMEOUT COUNTER 
READY SF T 
BRANCH IV YES 
DECREMENT TIMEOUT COUNTER 
S'<IP BRANCH IF ■ Sf 1 • IS SET 
BRANCH V NOT /ERO 
ERROR HANDLER 



FLAG 



I OAD DATA RH 

UAS THE CAIN 
BRANCH IF lES 
SE TUP Rl FUR PRINTQU 
PRINT DAT AND CHA. 



TRAP 
.WORD 
.WORD 
. WORD 

i. (HAl F SCALt *) 

CAL IB. MES. PRINTED? 



C$ERS 
?50« 
E.?301 
EER3 



OF T 



i ni\D nun i 

B»'ll D EVEN 



•"• l AR< POINT 
ADDRESS 



VALUE 

Mi)V 
MOV 
M0\, 

MOV 
M0\ 
TRAP 

ADO 
^U 'P 



R4 

Rl 



5P % 

'it-' "! 



i>F ) ME?55, 

C$PS> 

•no?'.p 

400*0 ^ 



SP 



HARDWARE 


TESTS 


MACRO Ml 200 26 


T£$T 23: 


ANALOGUE OUTPUT (CAl IB 


^101 


0/4242 


016301 


0/5060 


l »UV 


0/4246 


016302 


75062 


'*103 


074252 








74252 


012746 


7650/ 




74256 


012746 


000001 




0/4262 


010600 






74264 


104417 






74266 


062706 


000004 


0104 


742/2 


00473 7 


015764 


91 OS 


74276 


005 73 7 


074754 


9i0o 


74 302 


001043 




9107 


074304 








74 304 


012 74b 


07 7002 




74310 


012 746 


000001 




074 314 


010600 






074316 


104417 






74320 


062706 


000004 


9108 


074324 


006201 




9109 


7432* 


006002 




9110 


74330 








74330 


010246 






74332 


010146 






074334 


012746 


076576 




074340 


012746 


000003 




74 544 


010600 






07434* 


10441 7 






74 350 


062706 


000010 


9111 


74354 


01*301 


0/5064 


91 12 


74 560 


016302 


075066 


9113 


074364 








74 364 


010246 






74 366 


01014* 






74 370 


012746 


0/6 70 7 




74374 


012 74* 


000003 




074400 


010600 






74402 


104417 






74404 


062 70* 


000010 


9H4 


74410 


000426 




9115 


7441 J 








74412 


012/4* 


/5 /*2 




74416 


012/46 


000001 




74422 


010600 






74424 


10441 / 






74426 


062706 


000004 


'Ml* 


744 32 


016301 


75064 


911 / 


0/4436 


016302 


075066 


9118 


U 74442 








74442 


01024* 






7444 4 


1014* 






r'444* 


Oh' 746 


7* 70 7 




0/4452 


012/46 


000003 




74456 


010*00 






744*0 


10441 / 






744*2 


0*2 /06 


ooooio 


9U<3 


0/4 4 Mi 








0/44t.*' 


01.' 74* 


I) .'*.*,*.,■ 




0744 72 


012746 


000001 



0C1 83 15:,- 



PAGF 91 6 



ROUTINE) 



190$ 



200 



MOV 
MOV 
PRINTF 



CAl t. 

1ST 

BNE 

PRINTF 



A5R 

ROR 
PRINTF 



MOV 
MOV 
PRINTF 



BR 
PRINTF 



MOv 
MOV 
PRINTF 



G3 



1AD23»100(R3),R1 
TAB23»102(R3),R2 
4PME238 



Of. C OUT 
ANS232 
1 90 $ 
A0UT231 



Rl 
R 1 
0PMh239,Rl,R2 



TAB23»104(R3'J,R1 

TAB23»106CR3),R2 
0T0L1.R1.R2 



200$ 
00UT232 



SEU 0239 



!Ari2 3. i04iH f . ).Rl 
TAtJ25*l06(R5),R<? 
0TOl.l,Rl,R2 



PRINTF 0PME23* 



j LOAD Rl FOR OKCOUT 


ROUTINE 






{LOAD R2 f OR DFCOUT 


ROUTINE 






jPRINT HALF SCALE CALIBRATION 








MOV 


0PME238, - 


CSP) 




MOV 


01, (SP) 






MOV 


SP . RO 






TRAP 


CSPNTE 






ADD 


04 , SP 




j CALL DECIMAL OUT ROUTINE 






j IS VOLTAGE USED ? 








{BRANCH IF rF.S 








j PRINT 'MICROAMPS* 










MOV 


40UT231, - 


(SP) 




MOV 


*1. (SP) 






MOV 


SP.RO 






TRAP 


CSPNTF 






ADD 


44 , SP 




{DIVIDE BY TWO FOR 


VOLTAGE VAl 


UE 




{DIVIDE Br TUO ADO 


CARRr FOR VOL 1 AGE 




{PRINT VOLTAGE ON 500 OHM RESISTOR 






MOV 


R2. -(SP) 






MOV 


Rl, (SP) 






MOV 


0PME239, - 


(SP) 




MCV 


J3, (SP) 






MOV 


SP.RO 






TRAP 


C5PNTF 






ADD 


C'lO.SP 




{GET VOLTAGE UN 500 


OHM TOLLERANCF 




|an6 PRINT IT 










MOV 


R2 , ( SP ) 






MJV 


Rl. (SP) 






MOV 


STOlI, (SP) 




MOV 


3. f SP) 






MOV 


SP.RO 






TRAP 


CSPNTf- 






ADD 


010. SP 




{AND SKIP Mill I VOl T 


PRINTOUT 






{PRINT 'MILLIVOLTS' 










MOV 


C0UT232, 


- C SP ) 




MOV 


#1. (SP) 






MOV 


SP.RO 






TRAP 


C$PNT»-" 






ADD 


.74 , SP 




|GF T VOl 1 ALE ON 500 


OHM TOLLERANCF 




jANO PRINT IT 










MOV 


R2 . ■ ( SP ) 






MOV 


Rl. (sp^ 






MOV 


flUHl, ». 


^P) 




MOV 


m t k ;p^ 






MOV 


5P.40 






TRAP 


C$PNTi- 






ADD 


3 12. > r " 




{PRINT HOW TO CONTINUE 








MOV 


.'Vl^ <t,, 


• «. SP ' 




NOV 


♦U. -(.SF" 





-15 



HARDWARF H 5T5 MACRO M 1.700 Jb OC 1 «5 15:33 PAGE 91-7 
TEST 33: ANALOGUE OUTPUT (CALIBRATION ROUTINE) 



SEQ 0240 



0/44 76 


010600 










074500 


1044W 










0/4503 


063 706 


000004 








9130 074506 


013703 


000001 




MOV 


n,R2 


0131 0/4513 


004/37 


017066 


210$i 


CALL 


CAERE T 


9133 074516 


103403 






BCS 


215$ 


-H33 074530 


000157 


074133 




JMP 


160$ 


9134 74534 


005705 




215$: 


T5T 


R5 


9135 0/4536 


001403 






BEQ 


230 $ 


9136 074550 


000137 


73650 




JMP 


CHA35 


'H3 7 C 74554 


013705 


000001 


220$ : 


MOV 


01, RS 


9138 074540 

til "ii i 


000137 


073060 




JMP 


SOJ 


9150 






{THE FOLLOWING 


PART IS USED IF , 


9151 

9153 

9155 0/4544 






jCALIBATION 




0057 37 


0/4 754 


MAN23: 


TST 


AN5332 


9154 0/4550 


001004 






BNE 


10$ 


9155 0>4553 


013/57 


0/7003 004140 




MOV 


*0UT231,PA0D 


9156 0/4560 


000403 






BR 


20$ 


9157 074563 


01373/ 


v/6/63 004140 


10$: 


MOV 


00UT232#PADD 


9138 0/45/0 






20$: 


PRINTF 


tfPRMST 


074570 


012746 


76655 








0745/4 


013 746 


000001 








0/4600 


01 0600 










0/4603 


10441/ 










074604 


063 706 


000004 








9159 074610 


004/37 


015304 




CALL 


DEC IN 


9140 0/4614 


004/3/ 


014730 




CALL 


ADCON 


9141 0/4630 


005003 






CLR 


R2 


9143 074633 


013703 


004164 


30$: 


MOV 


RF0TIM.R5 


914 5 74636 


053/77 


000300 } 07050 


40$: 


BIT 


03 oo, ac 5 A 


9144 074634 


001010 






BNE 


50$ 


9145 0/4636 


005305 






DLC 


R5 


9146 0/464 


004 7 37 


01214b 




CAi i 


INSERT 


*U4/ 0/4644 


0013/0 






HNL 


40$ 


9148 074646 








ERRS0F1 


' 2304.E2301.EER3 


0/4 646 


10445/ 










074650 


004400 










0/4653 


7 7031 










Z4654 


00/4 43 










9149 74656 


0101 // 


10/030 


50$: 


MUV 


ri .qjoa r 


9150 74663 


004 7 57 


017066 




CAt I 


cal hi r 


9151 0/4666 


105/36 






BC5 


MAN."*? 


9153 0/46 70 


005 /03 






rsi 


W3 


915', 0/4673 


001353 






BNt 


5 Lit 


9154 0/46/4 








PRINTF 


OPMF2 5S.R1.R4 


/46 /4 


010446 










0/46/6 


010146 










0/4 /OO 


013/46 


0/63/5 








/4 /04 


013/4* 


000003 








0/4 /10 


010*00 










0/4/13 


10441/ 










0/4/14 


0*3/06 


0000 1 








9155 0/4/30 






60$: 


PRINTF 


0PMF2 56 


U/4 /.'(J 


Ol.'/4* 


u /*'/,.■ 








074/34 


013746 


00000 1 









MOV SP.RO 
TRAP CJPNTF 
ADD i>4 , SP 
{SET INHIBIT PRNTOUT FLAG 
I READ OPERATOR KEYROARD ACTTON 
I IF CARRIGE RETURN NEXT 5TE3 
{BRANCH IF NO CARRIAGE RETURN 
{WAS IT THE SECOND PASS ? 
sIF NO BRANCH 

;IF YES JUMP TO CHANNEL PRINTOUT 
{SET SECOND PASS INDICATOR 
sDO THE SECOND PASS 

THE OPERATOR WANTS MANUAL VALUES FOR 



INFORMATION 



} [5 VOLTAGE USED 
{BRANCH IF YES 
{LOAD 'M1CR0AMPS 
{AND .JUMP 

(I GAD 'MULIVOl TV INFORMATION 

{PRINT ENTER MANUAL VALUE 

MOV tfPRMST. C 
MOV 01 t (SP) 
MOV SP.RO 
TRAP CSPNTF 
ADD 04 . SP 

{REQUEST A DEC. NUM. FROM OPERATOR 

iCONVFRT THE ANALOGUE VALUE TO OIGI, 

{CLEAR INHIBIT MESSAGES FLAG 

{LOAD T IMF OUT COUNTER 

{READY St r 

{BRANCH If 1ES 

i DECREMENT I I ME OUT COUNTER 

{SKIP BRANCH lr 'SF1' \-\ SET 

{BRANCH V COUNTER IS NOT /ERG 

{ERROR HANDLER 



iP) 



TRAP 
.UORD 
.WORD 
.UOHl) 
ilOAD DIGITAL VALUE INTO DATA 
{READ OPfRATOR KEYBOARD ACTION 
{BRANCH If 'CR' WAS TtPED 
{INHIBIT THE PRINT OUT ? 
{BRANCH \y tES 
{PRINT CHANNEL NUMBER ► OAT CUNT 



C$* RSOF 
3304 
E3301 
t tR5 
REGISTER 



{PRINT HOW TO CONTINUE 



OAT 
MUV 

MOV 

m\ 

MUV 
MUV 
T R AP 
ADD 

MOV 



R4. 
Rl. 
■7PME 



SP ^ 
5P> 
55, 

sp ; 



SP 



*P,R*.' 

CiFM 
» \ 3 



\r 



».*PME 



:',P 



i ;■ 



^ 



HAROWARf H STS MACRO M1200 260CT-83 IS:, 1 , 1 PAGE 91 -8 
TEST 23: ANALOGUE OUTPUT t CALIBRATION ROUTINE) 



SEQ 0241 



^lSt. 
9 IS." 

915-3 



915^ 
9160 
9161 
91r>2 
91t>3 
9164 

9165 

9166 



916; 



9168 

9169 

9170 
l "U71 

9172 

91 /:•? 

9174 

91/5 

91 ,V. 

917 7 

9178 

•#179 

9180 
9181 
918.- 
918', 
9184 
91 MS 
9186 

918 ' 
91*8 
918* 

91'K: 

9i'M 
91 '#. ' 

■*:■■*': 
9 : j*; 



074/30 

07473;.' 
074 734 
07-1 /40 
074 744 
074746 
074 746 
074 7 SO 

74 /52 

74 754 
074756 



74 760 
74766 
0/4/70 
74 7 76 
0/5000 
075006 
075010 
075016 

0750."!0 
075026 

075030 
075036 
'5040 
0/5046 
075050 
075056 

0/5060 
0/5066 
0/50/0 
0750 76 
0/5100 
075106 
0/5110 
0/5116 



0/5120 

75c? 14 
0/524 5 
0/5 320 

0/540.'' 
754 V. 
0/55 50 
0/5*v6 
75 715 

<j/S/S', 

07*040 



010600 
104417 
062 706 
012702 
000726 

104432 
002136 

000000 

000000 
000001 



000002 
000620 
154 365 
000620 
000004 
001440 
00 7643 
OOOOOO 

0234 IT 

000620 
023413 
000620 
04 703 5 
001440 
04 7034 
OOOOOO 

01161.0 

000620 
OOOOOO 
000620 
023420 
001440 
02 7 540 
OOOOOO 



045 
105 
1 5 
104 



045 

U45 
045 
045 

04* 

6' 4 5 



000004 
000001 



0006/1 
OOOOOO 
001563 
OOOOOO 

OOOOOO 
OOOOOO 
OOOOOO 

OOOOOO 

OOOOOO 
OOOOOO 
OOOOOO 

oooooo 



12 5 
110 
lul 

11/ 

116 

11* 

101 
1 1 
1'U 



062 
101 
114 
040 

04 5 
U45 

11 ■' 
10*. 

Ill 



MOV 

BH 

EXQV23; EXIT 



AN5231; .WORD 
AN52 52: .WORD 
ANS233: .WORD 



000002 TAB23 
000002 
000004 
000004 

000002 
000002 
000004 

000004 

000002 
000002 
000004 
000004 



T5H023 
ME 5231 
ME 52 32 
Ml 5233 

PMK.'3A : 

PMfS'5H 

PMF.23D 
PM12 51 



WORD 
WORD 
WORD 
WORD 

,WORD 
, WORD 
,U0RD 

■ WORD 

, WORD 

.WORD 
.WORD 
.WORD 



.NLI5T 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 

.ASCII 
.ASCI/ 
.ASCI/ 
.ASCI/ 

.ASCI/ 



0i, Ra 

30$ 

1ST 



(SET INHIBIT PRINT FLAG 
l GO INTO t OOP 
{EXIT TEST 



MOV 

WAP 

ADD 



TRAP 
.WORD 



5P.R0 
CJPNTE 
04 , SP 



CSEXIT 

1.10060 



SAVE LOCATION FOR CHANNEL 

SAVE LOCATION LOR CERENT OR VOL T 

SAVE LOCATION EQR OPERATOR VALUE 



j MODE (LOADED VAt U£ INTO DAT = 1) 

(MODE 1 (LOADED VALUE INTO DAT - 1) 

;MODF- 2 (LOADED VALUE INTO DAT = 1) 

{MODE 3 (LOADED VALUE INTO OAT •■= 1) 

{MODE (LOADED VALUE INTO DAT « 777 O 

{MODE 1 (LOADED VALUE INTO DAT * 777 7) 

{MODE 2 (LOADED VAl UE INTO DAT = 7 7.'.") 

{MODE 3 (LOADED VAl UE INTO DAT ■•• 7 7 77 ^ 

jMOOL (LOADED VALUE INTO DAT = 4000) 

;MODF' 1 (10ADED VALUE INTO DAT * 4000") 

{MODE 2 U HADED VALUE INTO DAT •« 4000 1 

;M0DE 3 (LOADED VALUE INTO DAT « 4000) 



11'; 



04 5 PMI 23 U .ASCJ/ 
,c dmcjo. .ASCI/ 



04S PME23* 



2. ,441. ,2,400. 
•9995. ,000.2,400. 
4, ,883. ,4,800. 
4003. ,000,4,000 

9997. .000,2,400, 
9995. ,000,2,400. 
19995. ,000.4,800. 
19996. ,000,4,000 

5000. ,000,2.400. 
000. ,000,2,400. 

10000. ,000,4,800, 
12000. ,000,4,000 

BEX 

/#S2*AANAl UL'Jt UUlPUl (CAl.IUR.) 

/CHANNEL 10 CALIBRATE ?■' 

/CALIBRATE TOR CURRENT (0) OR FOR vOl TAGF ( 1 > - 

/DO rOU WANT 10 KOt 1 OU THE CALIBRATION PROCEDURE 7 ' 

/*N*ACALIRRATI0N E0U1PMF- NT*N/ 

/#N#ADIGITAi VIH TMt TEH TO Mb ASUWF THF. VOl 1 AGF SND 2uRHl N : »N 
/*AGUTPUT5. THE DVM 5H()l H HAVE AN ACCURAL i OF ),0: F't K'Ct N r . »N 
/rfAFOH CURRENT ADJUSTMENT ATTACH THE 500 OHM RESTS fOR*N 
/*ATN PARAU M W11H THE OVM>N/ 

/*N*AO • 2^ M»' RANUF 1 '^ St i t LIF ; CO* 5 FU I L« I AR! >»N 
/*N*A4 • JO MA RANGE 15 SLIECUU (C>5 BIT SF T )«N 



SPtCIf- ICAl.t. t SELECTABLE. «N.' 



6 



HARDWARE TtSTS MACRO Ml/>00 Jb OCT 85 15: ( ? t ? PAGE 91 9 
TEST .?5; ANALOGUE OUTPUT (CAl IBRATION ROUTINE) 



5EU Oii42 



9 1 <it* 

9198 
91Q9 
9.?00 
9 t ?01 
9/»0. 1 
9.?0S 
9.") 04 
9205 
9206 
920 : 
*»20H 
9209 

■J 2 1 

9/' 1 1 

9213 



0/6121 
076205 
0762/5 

o 76352 

0/6421 
0/6507 
0/65/6 
0/6655 

76 707 
0/6/62 
0*7002 

07^021 



077106 

0/710^ 
07 7X06 



04 5 
045 

04 5 

045 
04 5 
045 

045 
045 

045 

045 
O'.S 

le2 



L04401 



101 

116 
116 
116 
lib 
116 
101 
116 

101 

101 
101 

105 



10.? 
045 
045 
045 
04 5 
045 
75 
045 

040 
040 
040 



PME233 
PME254 
PME235 
PME236 
PME237 
PME238 
PME23 Q 



1 01. 1 : 
0UT232 

0UT231 



101 E2S01: 



.ASCI/ 
.ASCI/ 
.A5CIZ 
.ASCI/ 
.Af.CU 
,ASCI/ 
.ASCI/ 
.ASCI/ 

.asc:/ 

.ASCI/ 
,A5CI/ 

.ASCI/ 

.LIST 
• t-VEN 

ENDTST 



/*ACHANNEL NOT AVAILABLE, ENTKR AVAll ABLE CHANNM *H/ 
/*N*AAUJU5T THt OEESLT TRIMPOT UNTIL THE JVM INDICATES 
ZtfNtfABIT PATTERN i<06i«A OUTPUT TO CHANNEL :#03/ 
/*N*ATYPE CARRIAGE RETURN TO CONTINUED/ 
/*N*AADJUST THE GAIN TRIMPOT UNTll THf- DVM 1N0T.CATK: : 
/*N*ANGW CHECK THE HALT 5CAl> THE OVM SHOW U INDICATE 
/*M* -#D5*A>Z5:*A MILLIVOl T CN 500 OHM r7ESI r T0R/ 
/*N*AENTFP MANUAI VAI UE IN/ 

\#A TOLI f RANCf - *DX*A.*D3*A MILL IVUL.T5*N\ 
/*A Mill IVOL.T:i#N/ 
/f*A MTCR0ANP5*N/ 

/RPADY BIT IN CSA NOT SE T AFTER LOADING DATA REGISTER/ 

BEX 



I 10060: 



TRAP 



C5FTST 



3 



HAHDUARF- Ft SIS MACRO M1200 26 OC T H5 15:22 PAGE 92 • 1 
TEST ;>4 : ANALOGUE INPUT (CALIBRATION ROUTINE) 



924 : 



9243 



9249 



9250 
9251 

9252 



9253 



9254 



9255 



9256 



9257 



0/7234 
07 7240 
077240 
07 7244 
07 7250 
7 7252 
07 7254 
07 7260 
077260 
07 7264 
07 7270 
077272 
07 72/4 
07 7300 
0: /300 
0/7304 
077310 
077312 
0/7314 
07 7320 

077322 

07/322 

0/7326 

07 7332 

077334 

07 7336 

07 7342 

0/7342 

077346 

077352 

0/7354 

07 7356 

0/7362 

07 7362 

07/366 

07/372 

07 7374 

0/73/b 

077402 

0/7402 

0/7406 

07 7412 

0/7414 

7 /416 

07 7422 

07/422 

0//426 

/ /4 52 

7/4 34 

0//436 

0/ 7^42 

0//442 

0//446 

0//452 

0/7454 

077456 



062706 000004 



012746 
012/46 

010600 
104417 
062706 

012746 

012/46 
010600 
104417 
062706 

012/46 

012746 
010600 
104417 
062 706 
000460 



012746 
012/46 
010600 
104417 
062706 

012746 

012746 
010600 
104417 
062706 

012746 

012746 
010600 
104417 
062 7f f> 

012746 
012/46 

010600 
10441/ 
062706 

012/46 
012/4^ 

010600 
10441/ 
062706 

012/46 
012/46 
010600 
10441 / 
062 70' 



100604 
000001 



000004 

1006/5 

000001 



000004 

100750 
000001 



000004 



100364 
000001 



000004 

101604 
000001 



000004 

101056 

000001 



000004 

101145 
000001 



000004 

1012'. 5 

000001 



0O0004 

lCl'.O/ 
000001 



1.00004 



PRINTF 0PME24C 



PRINTF 0PME24U 



PRINTF 0PME24E 



10$t 



BR 20$ 
PRINTF 0PME24A 



PRINTF 0PME243 



PRINTF 0PME24F 



PRINTS 0PUE24G 



PRINT--' OP ME 24 H 



PRINVF 0PME24I 







SEU 0244 


ADD 


04 . 5P 




{CALIBRATION INFORMATION FUR 


BIPOLAR 




MOV 


0PME24C, - 


CSP) 


MOV 


01, CSP) 




MOV 


SP.RO 




TRAP 


C5PNTF 




ADD 


04, SP 




{CALIBRATION INFORMATION fOU 


BIPOLAR 




MOV 


0PME24D, - 


CSP) 


MOV 


01. , CSP) 




MOV 


SP.RO 




TRAP 


C5PNTF 




ADD 


04 , SP 




{CALIBRATION INFORMATION FOR 


BIPOLAR 




MOV 


OPM -4E,- 


CSP) 


MOV 


01. '-P 




MOV 


SF , 




TRAP 


C$PN 




ADO 


04.SP 




j AND SKTP UN I POLAR MH 


5 SAGE 




{CALIBRATION INFORMATION GENERAL 




MOV 


OP ME 24 A, • 


CSP) 


MOV 


01, CSP) 




MOV 


SP.RO 




TRAP 


CSPNTF 




ADD 


04, SP 




{PRINT UNIPOLAR MESSAGES 




MOV 


0PME24 3, 


- ( SP i 


MOV 


01. CSP) 




MOV 


SP.RO 




TRAP 


C5PNU' 




ADO 


04 , SP 




{CALIBRATION INFORMATION FOR 


UNIPOLAR 




MOV 


OP ME 24 F , 


-CSP) 


MOV 


01, CSP) 




MOV 


SP.RO 




TRAP 


CJPNTF 




ADD 


04 , SP 




{CALIBRATION INFORMATION M)R 


UNIPOLAR 




MOV 


0PME24G, 


■ C SP ) 


MOV 


01, ■ C SP ) 




MOV 


SP.RO 




TRAP 


C$PNTf 




ADD 


04, SP 




{CALIBRATION INFORMATION FOR 


UNIPOi.AR 




MOV 


OP ME 24 H, 


{ SP ) 


MOV 


1 , ■■ (' SP ) 




MM 


SP.RO 




TRAP 


C*PNT> 




ADD 


04. SP 




{CALIBRATION INFORMATION FOR 


UNIPOLAR 




MOV 


0PME24I , 


^SP) 


MOV 


oi, r-P) 




MOV 


SP.RO 




1 RAP 


CSPN'i- 




ADD 


04 , SP 





M3 



HARDWARE nST'» * «LRO M1200 26 0CT 8i 15:2? PAGE 92-2 
TEST 24; ANALOGUE INPUT (CALIBRATION ROUTINE) 



3EQ 0245 



9258 
9259 
9260 
9261 
9262 
9263 



9264 
9265 
9266 
9267 
9268 
9269 



92 /O 
92/1 
9272 



92 73 
9274 
92/5 
92 /6 
92/7 
92 /« 
92 /9 
9280 
9281 
9282 
9285 
92fi4 
9285 
9286 



928' 



077462 
077466 
077474 

0/74 76 

077504 

07/504 

077506 

077510 

07 7512 

07 7514 

077516 

07/520 

07752.2 

077524 

077524 

077532 

077540 

077544 

077552 

077554 

077554 

0/7560 

077564 

07 7566 

07/5 70 

077574 

7/576 
775/6 

0//600 
0//602 
07 7604 
0/7606 
0/7610 
07 7612 
07/614 
077616 
0/7616 
07 7624 
0//630 
077636 

0//642 
0/7646 
07 7654 
077662 
077666 
C '76/0 
0/76/6 
07 7 704 

on no 
o /' / / 1 o 

07/712 

07/714 
0///1* 
077720 



005037 
032777 
001403 
012737 

104443 
000406 
100074 
000052 
100246 
077400 
000000 
000017 

042777 
053777 
013/04 
032777 
001011 

012746 

012746 
010600 
10441/ 
062 /06 
000743 



104443 
000406 
1000/6 
000032 
100306 
000016 
000000 
00000 7 

0537 7 7 
006237 
013/37 
006337 

0057/7 

01773/ 
032737 

004737 
001414 
012737 
015/3/ 
050437 

10445/ 
004541 
101/46 
00/342 
005003 



004134 
000020 

000001 



077536 
100074 
100074 
100000 



101375 
000001 



000004 



1000/6 
100076 
100076 
100076 

104034 
104032 
000200 
012146 

100000 

1000/6 
004062 



104204 
004134 



20$: 



30$: 



104152 
104144 

104132 



40$ 



104060 
004136 



0040t>4 50$ 
004064 



004062 
004062 



CLR 


MODE 


BIT 


#20 , 3M0D 


BEQ 


30$ 


MOV 


#1,M0DE 


GMANID 


MES242.ANS242.D, 77400,0, 15. 



;LOAD DACON INPUT (UNIPOLAR) 
;IS UNIPOLAR RANGE SWITCHED 
5 BRANCH IF YE5 



ye: 



BR 



8 LOAD DACON INPUT (BIPOLAR) 


;GET USED CHANNEL 




TRAP 


C$GMAN 


BR 


10001$ 


.WORD 


ANS242 


.WORD 


t scope 


.WORD 


MES242 


.WORD 


7 7400 


.WORD 


TSl.Ol IM 


.WORD 


T$HILIM 



BIC 


#77536, aCSA 


BIS 


AN5242,aCSA 


MOV 


AN5242.R4 


BIT 


#100000, QCSA 


BNE 


40$ 


PRINTF 


#PME241 



10001$: 
CLEAR CSA R/W BITS 

LOAD CHANNEL NUMBER 
AND GET CHANNEL NUMBER 
15 THE CHANNEL 
BRANCH IE YES 
PRINT CHA. NOT 



30$ 



GMANID MES243 , ANS24 3 , , 16 , 3 . 7 , YES 



;GET GAIN 



AVAILABLE 


AVAILABLE 


MOV 


#P ME 241 


MOV 


#1, -CSP 


MOV 


SP.RO 


TRAP 


C5PNTF 


ADD 


#4,SP 


TRAP 


CStiMAN 


BR 


10002$ 


. WORD 


ANS24 3 


.WORD 


T$cooe 


.WORD 


MES24 3 


.WORD 


16 


.WORD 


TJLOL.IM 


.WORD 


T$HILIM 



CSP) 



BIS ANS243,aCSA 

ASH ANS24 3 

MOV ANS24 3.GAIN 

ASL ANS24 3 

TSI aOAT 

MOV ftJCSA.BAD 

BIT #200, BAD 

CALL INSERT 

BEQ 60$ 

MOV #100000, GOOD 

MOV ANS24 3.G00D 

HIS R4.GU00 

ERRSOFT 2401,E2401,EER1 



10002$: 
♦' 9A0 GAIN INTO CSA 
; CHANGE GAIN BIT POSITION 
{LOAD DACON INPUT (GAIN) 
j CHANGE BACK GAIN HIT POSI. 

RE a .D DAT FOR CLR DONE*ERR BIT IN CSA 

GET CSA CONTENTS 

READY FOR CONVERSION 

SKIP BRANCH IK 'SKI' 

BRANCH IF >ES 

SET UP GOOD DATA 

SET UP GOOD DATA 



ERROR 



(DONE CLEARED) 
IS SET 



60$ 



CLR 



R3 



{CLEAR 



HANDLER 








TRAP 


C$eR'HlFr 




.WORD 


2401 




. WORD 


t 2401 




.WORD 


EER1 


DONE TIMEOUT 


COUNTER 





N5 



HARDWARE TESTS MACRO M1200 26 -OCT -83 15:2? PAGE 92-3 
TtSI 24: ANALOGUE INPUT (CALIBRATION ROUTINE) 



9588 

9289 
9290 
929 1. 
9292 
9293 
9294 
929!) 
9296 



929 / 

9298 
9299 

9500 
9301 



9302 
9303 



)304 

9305 



9306 
930 7 
9308 
9309 
9310 
9311 
9312 
9313 
0314 
9315 
9316 

94 W 

95 IS" 
9319 
9320 
9521 
9322 

S ', t *j\ 

9 ',25 
9 32o 



077 722 
077730 
077736 
07 7 744 
077746 
077750 
077754 
0///S6 
077 764 
077764 
077766 
OH/70 
'7772 

07//74 

100002 

100006 

100012 

100012 

100016 

100022 

100026 

100030 

100i)32 

100036 

100042 

100042 

100046 

100052 

100054 

100056 

100062 

100066 

100066 

100070 

1000/? 

1000 7a 
100076 



100100 
1001/3 
10C246 
100306 

100364 
100421 

1004 /4 

1005 *>4 
100^04 

1006 !\> 
100/50 

101936 
101077 



0527 7 7 

017737 
032737 
001013 
005303 
004737 
001365 
052/37 

104457 

004542 
102031 
007342 

017737 

013701 
004737 

013746 

012/46 
012746 
010600 
104417 
062706 
004737 

012746 
012/46 
010600 
104417 
062706 
000137 

1044 3? 

002010 

000000 

000000 
000000 



0^5 
104 
125 
10 7 

045 
045 

045 
045 
U45 
045 

04 c : 

04 5 
04 5 



000001 
103750 
000200 



012146 
000200 



103702 
004062 
01451? 

004062 
101661 
000002 



000006 
015764 

101731 
000001 



000004 
07 7646 



123 
117 
125 
101 

116 
101 

116 
101 
101 
116 
101 

Hi 
101 



105/54 
004064 
004064 



004062 



062 
040 
105 
111 

045 
10 7 

045 

101 
101 
045 
101 

045 
101 



70$: 



004062 80$: 



ANS241 

ANS242 
ANS243 



T5H024 
ME 5241 
MES242 
ME S 24 3 

PME24A 



PME24B 

PME?4C 
PML24D 
PME24E 

PME2**E 



Blfi 


fll.aCGA 


MOV 


3CSA.BAD 


BIT 


#200 .BAD 


BNE 


80$ 


DEC 


R3 


CALL 


INSERT 


BNE 


70$ 


BIS 


#200 .GOOD 


ERRSOFT 


2402.E2402.EER1 



MOV 


3DAT,G00D 


MOV 


GOOD,R1 


CALL 


DACON 


PRINTF 


#PME244,G00D 



CALL 
PRINTF 



DECOUT 
#0UT24 



JMP 
EXIT 



WORD 
WORD 
WORD 



50$ 
TST 



SEQ 0246 



START A CONVERSION 

GET CSA CONTENTS 

CONVERSION DONE CDONF SET) 

BRANCH IF YES 

DECREMENT DONE. WAIT COUNTER 



SKIP BRANCH IF 



;F'I' IS SET 



; BRANCH IF NO TIMEOUT 
I SET UP GOOD DATA 
; ERROR HANDLER 



TRAP 


C$ER$OFT 


.WORD 


2402 


.WORD 


E2402 


.WORD 


EER1 



;GET DAT CONTENTS 

;LOAD DACON INPUT WITH DAT CONTENTS 

; DIGITAL TO ANALOGUE CONVERSION 

;PRINT FOUND VALUES 

MOV 

MOV 

MOV 

MOV 

TRAP 

ADD 

fCAll. DECIMAL OUT ROUTINE 

jPRINT 'MILLIVOLTS* 

MOV 

MOV 

MOV 

TRAP 

ADD 

{GO INTO LOOP 



GOOD , C SP ) 
0PME244, -CSP) 
#2, (SP) 
SP . RO 
CSPNTF 
#6 , SP 



#our?4. • csp) 

#1, (SP) 
SP,RO 
C$PN!F 
#4 , SP 



TRAP 
.WORD 



C $EX IT 

L10061-. 



LOCATION FOR HELP 

SAVE LOCATION FOR 



;j 



AVE LOCATION FOR 



ANSWER 

CHANNEL NUMBER 
GAIN VALUE 



NLIST BEX 

ASCIZ /*S?*A ANALOGUE INPUT (CAIIKH.) • SPECIFICALLY SELECTABLE ,*N/ 

ASCI/ /DO UK) NEED CALIBRATION HELP INFORMATION ?/ 

ASCIZ /USED CHANNEL FOR VOLTAGE SOURCE •' 

ASCIZ /GAIN (TYPE 7 ■- GIAN 1,2,5,10,20,50,100,200)/ 

ASCII /*N*ACALIBRATI0N INFORMATION*^' 

ASCI/ /*AGAIN 1 IS USED FOR FOLLOWING PROCEDURE^/ 

.ASCII /*N#N#AFOR BIPOLAR ADJUSTMEN UNrfN-' 

, ASCI/ /tfAADJUST VOLTAGE SOURCE 10 9.9951 V*N. 

, ASCIZ /^AADJUST UH SH TRIMPOT UNItt 0001 ^ •V'Sl V> APPEAR i»N 

, ASCIZ /*N*N*AADJUST VOL TAGE SOURCE TO ♦ 'J.9902 V*N- 

.ASCI/ '*AA0.JU5T GAIN TRIMPOT UNTIi //76 t 1.9902 V ) APPE AV, ..,»N 

, ASCII /*N*N#AFOR i, 'NI POLAR AO.M.15 !Mt N '*N«N 

.ASCIZ /* A AD JUST VOLTAGE SOURCE '0 O.OCA V*N 



u\ 



HARDWARf TtSTS MACHO Ml TOO ?6 OCT H5 IS:, 1 , 1 
TEST ^4 j ANALOGUE INPUT (CALIBRATION RUUTINM 



P/UJt 9 t > 4 



SEQ 024/ 



95^8 
95.^9 

9550 
9551 
95 5* 1 
9555 
4 '554 
955S 
955ti 
»455 * 
*«55rt 
*»*5 1 "' 
4 540 
9541 
954, 1 
**54* 
9544 



10U4S 
101«?5S 
10H07 

1015 /S 
10l4ol 
UUS50 
10it>04 
101M>1 

101 '51 

101 '4*. 
UV051 



UVloo 
uvuv 

10JIO0 



04S 
04 S 
04 r > 

04 S 
04 S 
04 S 
04 S 
04*'» 

04 S 

105 
1^4 



104401 



101 

116 

101 

101 
101 

116 
11*. 

101 

li'3 

111 



101 
04 S 
101 

105 
106 
04 S 
04 b 
04 S 



101 
115 



PMt?4i; 

PMEP4H 
PME,?41 

PME241 

PMt:?4? 

PMLi?4 3 
PMF.*>44 



.ASCI/ 
.ASCI/ 
.ASCI/ 

.ASCII 
.ASCI/ 
.ASCI/ 
.ASCI/ 
.ASCI/ 



/KAADJUST OFFSET TRIMPOT UNUl 0001 (0.00," J 4 V) APPEARSrfN/ 

/«N*N#AADJUST VOLTAGE SOURCE TO 9.99S t > V*N/ 

/*AADJUST GAIN TRIMPOT UNTIL / / 76 (9.995? V) APPFARSUN/ 

/*ACHANNEL NOT AVAILABLE, ENTER CORRECT CHANNEL OR *N/ 
/KAflNO TMt MISTAKE WITH OTHER TESTS, *N/ 
/#N#AM0DU.E IS SWITCHED TO BIPOLAR RANGE*N*N' 



/*N*AM0DULE IS SWITCHED TO UNIPOLAR 
/*N#AOCTAL VALUI :*06*A, EQUIVALENT 



RANGF *N*N/ 
TO {/ 



040 OUK'4: .ASCT/ /*A MIMIVCH.T/ 



K^Ol: 
fci?40i?« 



.AiiCI/ 
.ASCI/ 
.1 1ST 
.1 VtN 



/CSA CONTfcNTS INCORRECT 
\TIMEOUT - DONE NOT 
BEX 



5b I 



A> TER READING DATA 
AETER A/0 START\ 



RfcUISTfcR' 



L 10061 



TRAP 



C5LTST 



C4 



HARPulttl T|-;i*. M4CH0 Ml. '00 /t* Of! rt3 1 
TFST /S; VISUAL LTD TFST • SPtCHlCAlM 



>:// PAl'.l l H 
SFt I.C1 AFlt F , 



SFO 0/48 



*»54t. 
»»<4 ■ 

*»34H 
*»<4*» 

**3M 

•»3V 
»>*35< 

**Vi4 

^3ss 
^35 • 

**35t* 

■■i3t,0 

'J3m 
*»3t*/ 

■4 3r,3 
w3*4 
«*3fc5 



'♦3h/ 

^3b ( J 
'•3 ."0 
l FV'l 

*>3iV 

^5* 3 

'45 74 

'♦3/5 
•4 5/t 
f 4 5 7 7 



<)3/a 

«*5 'w 

**380 
■4 5H1 
•*3H/ 
*F5M 
'4 5H4 
'MBS 
•4 5 V, 
•MM.' 
*4.'M8 
«H.^4 
'>3'*0 

'.*'■'*/ 

'4 5*4'. 

'4 "44 
f *i'i5 



uvio; 

10/10/ 
10/10/ 
10/ 1 Of. 

10/110 

io.: it/ 

10/1 1 A 
10/114 

10/11* 



10/1// 
10/1/6 

10/15/ 
10/136 
10/14/ 
lu/144 

10/ ISO 
10/ IS/ 
10/ IS/ 
10/ IS*. 
10/150 
10/ lb/ 
10/16t> 
10/170 
10/17/ 
10/1/6 
10//0/ 
10//06 
10//14 

10// U. 
10//// 

l0///>, 

10// 50 
10//5/ 
10// 5/ 
10// 34 



10// 56 



004 7 3 7 
01057: 
10// Sty 
10500/ 

1044 5/ 
000/0/ 



10/1/0 00S001 



ob/;oi 

04/ /01 

005037 
015 705 
006 505 
• .0 302 

0* :oob 

013/00 
10444? 
HOOO/ 

010/6 3 

005/1/ 

00100/ 
004 73/ 
0101// 
005/3/ 
0/3/3/ 
00/750 

01/703 

004 / 3 / 

005 30 '■ 
0013/4 

1044/.* 

000 -'3/ 



045 



011714 



000100 
000/00 

00/0 74 
00/0 74 

003/74 



00/074 



003/74 



01//14 
000000 
00/0/4 
00/074 00/01/ 



0000/4 
01 1506 



.StUTl TEST /S: VISUAL I FID TFST SPF.CIf ICAl I t MLFCTMHlt. 

[***♦* + ♦****** + + *♦************************•***♦**♦**♦•**♦♦*♦♦***♦*♦♦♦♦♦♦♦♦♦♦♦ 



TFST /S VISUAL I.F.D Tfc:ST SPF.CIFICAl.lt SFl.KTAHlf . 

THIS TFST IS A VISUAL TFST. IT Fl.ASHF.S T Hf LID ON AND OF f ON 
fcVERI MODU.F. IN THF SYSTFM THAT IS FOUND BY i HI AUTOMATIC 
CONFIGURATION ROUT INK OR SFl FCTFD IN THF HARDUARF QUESTIONS. 

MUX HOARDS ARF NOT INDI PFNDFNTl Y ADDRESSABLE, SO THF IR LEDS ARF 
NOT FLASHED. 

THl TFST RUNS UNT II "CNTl C " IS TiPID. 



BliNTST 



10$ 
/0$ 

30$ 



35 J 

40$ 



"»0$ 



CALL 

.WORD 

TSHD/5 

HCC 

F.XIT 



CL.R 

AOD 
BTC 

CLR 

MOV 
AM 
MOV 
BNF 



Sfl VCT 
V 3 / / 

10* 

TST 



Rl 

0100, HI 
4/00, Ri 

l.tl.UN 

I $1 UN.R3 

H< 

GPADDCR3 ),R/ 

3SI 



CiPHARD I M UN.R/ 



MOV 
TST 

BNF. 

JSR 

MOV 
INC 
CMP 
HI T 

MOV 
JSR 
M C 
BNt 
BHFAK 

BR 



R/.tiPADDt.-M) 
(H.O 
40$ 
PC.COM Iii 

ri.oHR/) 

I $1 UN 

I $v UN.l. JUNITS 

30$ 

0/0. ,R ', 

PC.WT/5M 

H3 

SO* 



/O* 



LlOOb/ 



i. 



»*. 



06/ 



,Nl 1ST HI >. 
T5HD/5: : .ASCI/ /*5/*AviSUAl HO TtSI 



T/5: : 
} CALL THE SFLFCT ROUT INI 
I SPF.CUIC TFST, All. Df-VlClS 
j H ST HEADER ADDRLSS 
5 BRANCH V THI TfcST IS SU FCTFD 
j OTHtRWlSfc, F.XIT THF TF.ST 

TRAP 

.WORD 

, START Hi SWITCHING I \ DS ON 

l P HIT b IS CU AH, SH IT 
j IF IT IS SFl , CI. FAR IT 

; START WITH UNIT 

j FORM OFF SI. T FOR PARAMETER ADDRESS 

I 

j i.FT PARAMETER ADDRESS IN R/ 

j L^ HDOHI SS IS JFT UP. BRANCH 

; ELSE, GET PARAM ADDRLSS * ROM DRS 

MOV I ll.UN.RO 

TRmP C*GPmRD 

MOV RO.R/ 

: AND SAVF IT IN THF TABl.l 

j MODI ADDHi SS • 7 

j U NOT. BRANCH 

; II St' DO AUTO COM IGUR4TIUN FOR THIS UNI*" 

t SWITCH THl I FO OVFR 

j GO TO Nt \T UNIT 

I ALL CHANGED > 

I IF NOT, SWITCH OVI H THF NlA T 

j WAIT FOR 0.5 l >l CHN[)S 

I /5 Mill ISFCONDS WAIT RfMiTlM 

l * /O - 0.5 SI CONOS 

j U) ON H 0.5 SI.C . AHt. LM W 

I Al I GW OPERATOR INPUT 

TRAP CU\^\ 

j DO IT Al I AGAIN 



SPLClFlCALLi SFLfcCTAHtl .*N 



MAH0U.4M UsK t\t\C\lO Ml AH) A. OCT 85 IS:. 1 . 1 PA(U '»* 1 
TfcST .^: VISUAL t.FD TtST SPbCLFLCALU litLLCTAtU h '. 



9399 k\\VO 
UWVO 
i0«?5^0 104401 



.LIS! 
tNDTST 



BfcX 



D4 



r >FQ 0249 



L 10062: 



TRAP 



CitTST 



b 4 

HWDWAPf II si '. MACHO ML '00 /»t> 0C1 fl* 1S:.V PACK *M 
TEST C r *: VTSUAL i.tD Tfc-.^t SPLCIFICAU.Y SELECTARl.E. 

•■wo: 
•■w \ > 

0.1 5 : 



1-4 



Cl Ost SFCIfuN MACRO MK'OO S* OC I 8? 1'SnV PAGE «)6 



Tfc$: 



VISUAL LED TEST 



**44l 
l '4!.0 
9481 

^4-s;.? io;^?;. 

94 8 A 

0484 10. W^ 

•MS"'' lO^V 

l ':4Sr 

94 *> i 

94^" 10*000 

) 04000 

10**0 OX' 

104004 

94 ^S 104004 



SPECIFICALLY SELECTABLE, 

.TITLE CLOSE SECTION 



SPATCH: 



104504 
000^40 



LJLAST 



BGNMOD 
.Bl.KW 



.blkb 

LASTAD 



ENUMUD 



500 
400-<.&377> 



SHIFT TO CORRECT FOR LSI BUG 



.EVEN 

.WORD !$*• RH-. 

»WORD T$SI^t 



SEQ 02S1 



G4 



Cl.i^i! s^C. 'TON MACRO Ml 200 26 OCT 85 15:22 PAGF 97 
TtST 2->; VISUAL LEO TEST - SPECIFICALLY SELECTABLE. 



*»5O0 
VI5.U 
9S0,' 
°*51S 

951*> 
95 1 
OS j * 

9521 



SEQ 0252 



104004 



J V<004 
] n:\0C 6 
K'lCK) 

3 1050 

lc-4034 
I'M 054 
! >1054 
) .04 05 6 
1 '' ! 060 
: :MI?0 
104; oo 
1 .><no2 

:o-ti.?4 

"iO-,124 

'■04. so 
j CO : jO 
104 I SO 
UH5;- 

1 .^'.54 

": 0'"'174 

'. -Ml 74 
5 '"■■'*! .'6 
i 04200 
l''i;V:0 

} 24220 

: 00222 

UM..-44 
: 04244 

: *. 4.^46 

' > ' !>. ."' > 
.042/0 

: ,4.-" 74 
104U4 

lo--; 14 
.'/, M.?o 

3 0-1 -.TO 
l 04 <>4 

:o.»<4,' 

104344 



000020 



104054 
000010 



104060 
000010 



104104 
000010 



104130 
000010 



104 154 
000010 



104200 
000010 



104224 
000010 



104250 
000010 



1042 74 
000010 



104 VO 
000010 



104 T , 4 4 
000010 



104 *,<0 
000010 



BGNSfc TUP 
.REPT 

BGNPTAB 

,W0RD 
ENDPTAB 

.ENDR 



16, 



16. 



0,0,0,0,0,0,0,0 





.WORD 


! 10064 








.WORD 


L10065- 


,/2- 


4 
1 


1.10063: 










L 10065 j 


.WORD 


1.10066 








.WORD 


L10067 


. '?.- 


1 


I 10064; 










L 1006 7: 


.WORD 


I 1007C 








.WORD 


L10071- 


. /2- 


l 


1.10066: 










L 10071; 


.WORD 


L 100 72 








.WORD 


L 10073 • 


./?.- 


1 


LI 00/0: 










I 10073: 


.WORD 


L 100 74 








.WORD 


L 10075- 


. /2 


"I 


1.100 72: 










L10075: 


.WORD 


t 100 76 








.WORD 


L 10077- 


./2 


"I 


L 100 74: 










L 100 77 : 


.WORD 


1. 10100 








.WORD 


L10101- 


./2 


1 


i 100/6: 










L10101: 


.WORD 


1. 10102 








.WORD 


1.10103- 


.'2 


"I 


1. 10100: 










1.10105: 


.WORD 


L 10104 








.WORD 


L10105 


/ 2 


1 


I 10102; 










I 10105; 


. WORD 


LlOlOo 








.WORD 


L 1010 7 


* i 


I 


1.10104; 










I 1010 7 j 


.WORD 


LlOilO 








.WORD 


1 10111 




1 


\ 10106: 










. 10111: 


.WORD 


1 loll 2 








.WORD 


L10U5- 


* — 


t 


L 101 10: 
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9b<?s 



104 7 >64 

lv4 5o4 

H;4:<ot> 

1.04 5/0 

K'4'110 

10*1410 

104412 

1.04414 

; .044 54 

1044 54 

1044 36 

\04440 

:. 04460 

104460 

.0-146^ 

1044o4 

104504 

104 504 



104414 
000010 



104440 
000010 



1044M 

000010 



000000 
000010 



000001 









SEQ 0253 


L 101 13 : 










.WORD 


1.10114 






.WORD 


L10115- 


,/2-l 


1.1011?: 








LlOllf): 










.WORD 


L 10 116 






.WORD 


1.10117- 


./2-1 


l. 101 14: 








L10117: 










.WORD 


1. 10120 






.WORD 


t 10121 


./2-1 


I. 10116: 








L10121: 










.WORD 









.WORD 


L10123- 


,/2-i 


L 101?0: 








L10U3: 









,£ND 



ENDStlUP 
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SiHBOl lABi.E 



AC> eg 


02 3650 




ADC ON 


014730 i 


c; 


ADR 


000020 


g 


AT 


0144 70 




*-N5 


00414c' 


G 


AN:i1 


062446 




A^i'.>: 


050656 




ANSI 52 


050660 




MN5153 


050662 




ANS161 


054 402 




ANmL >4 


OS 4 4 04 




AV,2 


06 3 '36 




an*.; 21 i 


Uot 330 




an- -2 12 


066332 




AN5213 


Co6534 




AN'.^-Vi 


0n6:*36 




ANS22L 


0/1552 




AN 52 2 2 


071554 




an.;223 


»W155S 




AN 5 2 2'. 


0/1560 




AN 5 22'' 


'1562 




am^,:%. 


71564 




ANS2.31 


0"4/52 




/'Nv^: 


(i .'■'./ 54 




an; 2 vi 


74 /56 




AN'jcMI 


] ooo .V 




AN5242 


1000 '4 




ANS24 3 


1000 /6 




AO 


i? 14 501 




A ,K 


0! ;w-'0 




A'.K 'U.1'.') 


i; f !i\:M 




AS il-fiii 


• 0.,v;:ilO 




»A[) 


00^064 





*jrptM. 


C i0m64 




Hi. :o 


■■ 000001 


5 


i;n*\> 


; OuOOOl 


(". 


HI rri. 


■• i '00002 


C 


HIT 02 


000004 


r, 


r.r TO' 


• vmOiUo 


G 


nno4 


■■ "-00020 


t, 


hi '<•■' 


00<)040 


r; 


B I 1" Oh 


=■ '.Km) 1.00 


G 


til 10/ 


■ 0' >o200 


G 


r.i vo." 


000400 


(i 


Hi. IOh 


• 001000 


g 


hi ri 


000002 


i» 


hi r i if 


•• O02000 


G 


iiiin 


004 J 00 


g 


mi l.- 


■- ooooo 


i\ 


Pi i T 1 '■ 


■■ 020000 


G 


Hi i :«■ 


-• 040000 


G 


Ri TV, 


■■■ ; ,,oooo 


t > 


P. I i ' 


- ot.0004 


G 


P. 1 ' ; . 


OOOwlO 


i ) 


p.; 14 


* Oo.hOO 


ij 


Pi T5 


- i)\jti\i4i) 


(i 


e:u 


* 000 1 00 


i.J 



bit; * 
rtt8 - 

BIT9 - 

BOP. 

CALRET 

CARRFL 

CHAR 

CH423 

CHKMAX 

Ct. TNT 

Cl.KPl.G 

CNT25 

CNV25M 

CNF500 

CON 

COND 

CONEX 

CONFIG 

CONMSK 

CONPRI 

CONT 

rai 

CPl 

CP1A 

CP1B 

CP1C 

CP10 

CP10A 

CPU 

CP12 

CP2 

CP.f 

CP4 

CP5 

CP6 

CP/ 

CPfl 

OP 9 

CRtf 

C5A 

CSB 

CUM OUT 

CYCLE 

CtCU.S 

CYCHAO 

C I AU « 

C*AUT0* 

CiBRK - 

C *H "»[■(', ■ 

C*B''iU!J^ 

OCf K*»» 

C$Cl 0< ; 

CSCl.EA 

r.jcu)'.-- 
csci pi 

CJCVEC 
C$GCIN* 



000000 

000400 

001000 

000400 

01/066 

01/1 ?0 

020454 

0/2650 

011342 

01/316 

O2S074 

011540 

011534 

011536 

020010 

003714 

013704 

012214 

004132 

12600 

022746 

012520 

013720 

013771 

014043 

014146 

014400 

014415 

014433 

01443- 

01421 

0142.''. 

01423. 

014251 

014266 

014274 

014 356 

fU4 36/ 

011542 

003704 

003706 

0544 30 

004154 

004 15>- 

004160 

000052 

000061 

000022 

000004 

000002 

000045 

000062 

000012 

0000 35 

00000*, 

t::jiH) '.*. 

000044 



CJDODU- 
C$DRPT* 
CiDU - 
CREDIT- 
CSFRDF- 
CJERHR- 
C$ERRO» 
CIERSF- 

CIERSO- 

CIESCA- 

CJESEG- 

ClfcSUB- 

CIETST- 

C$EXIT« 

CJGETB- 

CiGETU- 

C$GMAN- 

CSGPHR- 

CIGPLO- 

C$GPRI- 

C$INIT- 

CIINI.P- 

C$MANT- 

CfMEM » 

C$MSG • 

CJOPEN" 

C<PN1B» 

CtPNTF- 

CIPNTS* 

C$PNTX* 

CiQIO • 

CtRDOU- 

CiRE r G- 

CSRE5E- 

CJREVI- 

CIRFLA- 

CiRPT « 

CiSEPG- 

CJ r >PRT« 

C$5VEC- 

CMPRI* 

DACON 

OAT 

DBOUNC 

OH ! AM 

ot-cex 

DEC IN 

DECIN1 
DEC1N2 
Of C IN 3 
Of COiT 
0PCU1 
\)\ C02 
\)\ CO^ 
Df PTB1 
OJ 
OIACiHO 



000051 

000024 

000053 

000003 

000055 

0000^6 

000060 

000054 

000057 

000010 

000005 

000003 

000001 

000032 

000026 

0OOC2 7 

00004 3 

000042 

000030 

000040 

000011 

000020 

000050 

000031 

000023 

000034 

000014 

00001 1 

000016 

000015 

0003 7/ 

000007 

00004 ; 

000033 
000003 
000021 
00002 l » 
000046 
000041 
00003/ 
000013 
014512 
00 3/02 

003 /ro 

O041 /2 
0160/4 
015204 
01561*. 
01565 3 
015/ 34 
I 5 /f»4 
0x6102 
016 106 
016U2 
0022 iO 
O 14446 
000000 



i> 



ii 



DMPR 

OMPTAB 

DO 

DROPO 

DROPED 

ECNT 

EERA 

EERB 

P F RG 

El Rl 

EER2 

EER3 

EER4 

EER5 

EER6 

EF.CON- 

tf .NEW* 

tt .PWR^ 

F.F.RES- 

EF.5TA- 

EMtil 

EMG2 

EM(i3 

EMG4 

EMC, 5 

EMG6 

END 

ERRBl '< 

ERRMSG 

ERRNBR 

ERRTYP 

EVE 

EX0V1 

exqvio 
Exavu 

EXQV12 

FXUV1 3 

EXQV14 

EXQV15 

h XQV16 

EXQV1/ 

1-XUV1H 

EXQV19 

EXUV2 

EXQV20 

EXQV21 

EXUV22 

\ X0V23 

t XQV3 



EXQV4 
P X0V5 
EXUV6 
1 KiJV7 
\ >OVM 

\ XtJV 
\ '>H 
EXTRi 



065 3 32 
066 340 
0144*3/ 
026650 
004034 
003 7 34 
00/6 34 
00/664 
007 724 
00 7342 
00/400 
00/442 
0074/4 
007540 
00/602 
000036 
0000?5 

0:0034 

000037 

000040 

00 / /62 

01003] 

010101 

010166 

010230 

010314 

023644 

00 /204 

00/202 

00/200 

00/1/6 

000004 

02 7100 
0406/2 
0413/4 
04 2566 
04 3444 
04 5606 
050652 
054 376 
05/450 
061416 
062442 
027556 
06 3/32 
066324 
0/1546 
0/4/46 

031 /50 

03 3200 

3452u 
35420 
3'> l >62 

3.5,1.' 
Of, 1 , 552 
050414 



EXTR21 
F if NO ' 
f.$LOAD" 

E1002 

E101 

El 102 

E1105 

E 1202 

E 1 302 

El 303 

E1402 

E 140.3 

E1404 

E1405 

E1406 

E1408 

E 1409 

E1S01 

E1502 

E150 3 

E.150 7 

E1508 

E1601 

E 1602 

E1603 

E1604 

E1608 

E 1 ?0 1 

El/02 

El/03 

E 1 /04 

I 1 /05 

n/o/ 

E 1 40 1 

E1V02 

E l l K) 3 

E200 

E2001 

E201 

E202 

E203 

E2101 

\ 2102 

E2103 

E2104 

E210 7 

t 2 10W 

E210 ( * 

E'ltO 

E2201 

* 2 30 1 

F 240 V 

\ 2402 



300 
3o4 
30 1 , 



E30o 



065462 

002100 

0000 55 

040/62 

02/150 

041465 

041603 

04 2660 

04 3536 

04 3622 

045/03 

045/64 

0460 34 

046103 

046163 

046234 

046315 

051726 

051755 

052030 

05206 3 

052154 

056016 

056134 

056244 

05b 342 

05o3/l 

060356 

Or. 04 4 / 

06053 7 

060614 

060/14 

060 //2 

0625 36 

06264 I 

062 /20 

02 /605 

0640 34 

02 //O 3 

02 ///O 

30035 

O 70074 

/0164 

0/0255 

0/0346 

0/0433 

O 70521 
0/0fa>3 

/06'h) 
0/24 30 
O ' 02 1 
101 "4- 
1020 31 

o.^0r,:-2 

3o/4 ' 
^5M23 ' 
031 »50 



J 4 
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CiON MACRO 


Ml 200 ?6 


OCT -8S 15:22 


PAGF r? 3 
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fault 


















: o; 


032040 


GSF.XCP" 


000400 


ITRAW 


056 7?6 


LOP? 


026365 


MUNIT 


002012 


■ \ i 


u*?i?? 


(i$HlLl« 


00000? 


ITRA18 


061?3? 


LOT 


000010 G 


1. 10000 


002230 


t-ioV. 


ovv.ii 


tiSI 01 I- 


000001 


ITRA14 


06?14? 


LOTFLA 


004130 G 


L10001 


002244 


i .*?-i 


o:*- 3io 


GiNO - 


000000 


ITRA?0 


063?/? 


L OWL VL 


003716 G 


L 10002 


002352 


1.501 


w3 3;bl 


G$OFFS- 


000400 


ITRA8 


03574? 


L$ACP 


002110 G 


L10003 


003450 


{ r. n t 


05:Vv! r i 


GSOFSI » 


0003/6 


I IRAS 


037 1 .?O 


L$APT 


00?036 G 


1.10004 


00 7 3/6 


{ «o< 


3 34?/ 


G5PRMA- 


000001 


ITRCNT 


004144 G 


L$AU 


026 702 G 


L10005 


007440 


i ',;m 


o33'>] / 


GJ^RMD* 


00000? 


ITRC21 


064516 


I.IAUT 


0020/0 G 


1.10006 


007472 


t SO 1 


o/,;v,o-4 


i;*prmi.- 


000000 


ITRC?? 


0707?? 


t 5AUT0 


026514 :; 


1.10007 


007536 


f i..O 1 


vvi(0 ! > 


GJRADA- 


000140 


ITRC?3 


072550 


l.tCCP 


oo?io6 c; 


L10010 


007600 


l 6? ' 


03-'»6/O 


GSHAOB- 


000000 


1TRC2* 


07/126 


L$CLEA 


026600 G 


L10011 


00/632 


t.'.v '.-;. 


03- 1 ""> i. 


G*RADD» 


000040 


I1RDEF 


004146 G 


L$CO 


002032 G 


L1001? 


00766? 


I r,04 


ovjoo? 


G*RADL~ 


000120 


TXE 


004000 G 


LIDEPO 


002011 G 


L10013 


007/22 


l.i^O*. 


o<so5? 


GSRADO* 


0000?0 


IXEND - 


171770 G 


L.SDESC 


00/222 Li 


1. 10014 


007 7 30 


1 hwr. 


OV-10? 


GJXFLR» 


000004 


!X r iTA - 


1/1000 G 


L5DE5P 


002076 G 


1.10015 


011026 


K /0 i 


o3550.. J 


liiYfcS * 


000010 


I $ AU - 


000041 


L*DEVP 


002060 G 


I 10016 


0172/4 


f \\ 


0/5f>06 


Gl 


00? 35? 


IiAUTO- 


000041 


LID ISP 


002124 G 


11001/ 


01/304 


I HO.' 


O.v-665 


• iiO 


003450 


nci.N - 


000041 


LSDl. Y 


002116 G 


1.10020 


017314 


1 803 


OV» '64 


(.11 


003500 


I*OU - 


000041 


l.$DTP 


002040 G 


1.10021 


017316 


F'KV 


'.3/ .'1.4 


Gl.' 1 


003533 


I$HRD » 


000041 


L$DTTP 


002034 G 


LI 00?? 


022340 


f [ )0< 


L ■! X?l / 


G13 


00 3604 


itiNir- 


000041 


I SOU 


0?b610 G 


1.10024 


024220 


l?>04 


! 00/4 


ol4 


00? 751 


I$HOO • 


000041 


i.*our 


00207? G 


t 10025 


0265 /6 


1 I. . (1l 


>C ,',**: 


(SIS 


0030// 


IiMSG - 


000C41 


LSDVTY 


CO 7206 (, 


I 10026 


026606 


f irpa 


m.;-,;,/40 


gig 


003fe^6 


I$PRGT« 


000040 


l.Hf 


00205? G 


I 10027 


026/00 


f 1 ASH 


0165 ■■''".' G 


g? 


O0?400 


ItFTAB- 


000041 


I U'.NVI 


C02044 G 


1 10030 


026 712 


l. SAN'.'. 


or 'coo g 


G3 


0024 56 


I$PWR - 


000041 


MKRRT 


00/1/6 G 


I 10031 


02/216 


1 iRMAT 


o*"> :* i 'i 


G4 


00?61.0 


HRPT - 


000041 


L.H.TP 


00210? G 


L 10032 


02/114 


' * ' 


0».'.iOl l . 


G5 


00323/ 


I* SEC • 


00004 1 


L$F.XP1 


002046 G 


L 10033 


03014? 


1 w*o:o = 


OOKVG 


G6 


00330? 


IJSFJTU- 


00004 1 


L.*FXP4 


002064 G 


1.10034 


031324 


F SJGN 


< 00040 


HE I 


01/4 34 


HSf'T - 


00004 1 


LfFXP5 


C 02066 G 


L 10035 


032412 


v . ;:ll : a 


?0-.:';o: 


HF.l P = 


000000 


1JSRV - 


00004 1 


LJHARO 


00??46 G 


1.10036 


0336/2 


r >ou 


0000 It. 


hOF. 


ioojoo c; 


Iti-IUB - 


O0004 1 


I $H[MF 


002 1?0 G 


L 10037 


03515? 


1 $t.N'0 


)0004 1 


IBE 


01O000 G 


IfTST » 


00004 1 


LIHPCP 


002016 I) 


I 10040 


035/16 


F >HARD 


000004 


TDU 


000040 r; 


IOTAH 


0055/6 G 


1 iHP !P 


00 ?0?.:' G 


1.10041 


03/0/4 


J SHW 


000013 


IF.R 


0?0000 G 


UTAH 


006' /6 G 


I *4W 


0«\V10 G 


1 10042 


04 0? 14 


» $ INI T- 


000006 


INIWJT 


0?315? 


.l$JMP * 


00016 7 


l.MCP 


002104 I, 


I. 10043 


0410.4 


f s.ihP * 


000C50 


INSERT 


01? 146 G 


KI.INT 


0?44 r »0 


! tVHH 


0?;\<5o G 


1.1004 4 


0416/? 


1 U'OO * 


000000 


INO'LA 


004150 G 


LASTFA 


OLi'?l? 


1 .. $I.Al)P 


00?026 G 


I 10045 


i)4?/ /4 


F JMSG : 


0000 1 1 


INTFL2 


004 15? G 


LO.OCK 


O t '4 5?4 


f tiJV.W 


104004 G 


1 10046 


04 3,'CO 


F KOI' 


0000c* 1 


J.NTR 


064 73? 


1 F 


011564 


l. Jl.GAD 


CO? 100 G 


I 10047 


04b4 0? 


5 PUR ; 


00001 7 


INFSR 


01 7? 76 G 


LLPA10 


040504 


1 St UN 


0020.'4 G 


t lOObu 


OVSOt.. 


*RPT ■ 


00001? 


INfSR? 


01/306 G 


I l.F Al? 


04?? /O 


I »MR( V 


0020S0 b 


1 10051 


0^6534 


f ssfg <- 


00000.3 


1SR 


000100 G 


1 L PA14 


044 /04 


I $NAM^ 


002000 G 


I 1005? 


Ob 1066 


f $ sof r • 


ooooos 


ITRAC1 


026 /60 


l.l.PAH 


036 360 


t 1PRI0 


00?04? G 


1 10053 


06?!?? 


1- $5RV ; 


000010 


ITRAC2 


02 7236 


1 I UC 


004 Hi? G 


I JPROr 


02234? G 


I 10054 


063?S t .» 


f ssuk • 


00000? 


JTRAC3 


030214 


I OCATF 


0?M 1? () 


I $PRT 


00?li? G 


1.10055 


0644 "6 


> $SU 


000014 


1 IRAC4 


031350 


I. OF. 


040000 G 


I >RFPP 


00206? (i 


1.10056 


0/0 0? 


f 4 Tt- s r 


000001 


1IRACS 


0324 36 


I OPCHK 


0?5l4f; 


t *RFV 


002010 G 


I 1005/ 


0/? r .30 


GAIN 


004136 G 


11HAC6 


034000 


i op or s 


0?h444 


I JRFM 


01/320 G 


I 10060 


0//106 


lit- rNUM 


0155/5 


1TRAC/ 


0351/? 


l OP Fa 


O?5h30 


t i sen i 


003 3/6 G 


L 10061 


10?i00 


GO OH AD 


00// 3? 


ITRA10 


O4O?40 


1 OPFl.G 


0040/0 G 


1 JSPC 


00?05fi G 


I 1006? 


10?3?i- 


GOOD 


00406? 


ITRAll 


0411?0 


I OP I 


0?5646 


i %',rcr 


002020 G 


1.10063 


104010 


GPAIM) 


00',/ 74 g 


i'TRAl? 


041/16 


I OP? 


0?5/?1 


t J^iPTP 


002024 G 


t 100b4 


1040 34 


GPf i i, 


o?04 5? 


1 1 RAM 


04 3020 


1 (JP1 


0?5//l 


Mm A 


002030 b 


1 10 Or. 5 


1040 30 


GSCNTi) 


O002O0 


1 1 RAH 


04 '. /?4 


I 0P4 


O?h06 / 


I t l "W 


002? 3..' G 


I 1006f> 


1040b*. 1 


CMHl m 


= 000',/? 


3 INAl'. 


04^.5/4 


I. OPS 


0.7)H>ej 


Mil l i^ 


OO.'liA b 


1 100b * 


104 054 


G*OISR 


• Q0Q003 


1VRA16 


0525C* 


LOPt> 


0i6i}65 


LSTiML 


002014 G 


L 10070 


104LO4 



SEQ 0255 
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SYMBOL TABLE 



1.100/1 

1.100/2 
I 100/5 
1.100/4 

1.100/5 

i 100/6 

1. 100 '7 
1.10100 
1.12101 

11 010? 
I 1010/ 
1. 10104 
I 101 OS 
I 1010b 
1. 1010"- 
L10110 
1. 10111 
1.10112 

i ion?; 

I 10114 
t 101 IS 

1.10116 

1.1011/ 

1. 10120 

t 10121 
1.10123 
MAFTOl. 
MAN 10 
MANTST 
MAN.'? 3 
MA5C0M 
MASK 
HI S151 
Mr 5152 
Ml:, 153 
MF S 1 54 
MFSiSS 
MF.S162 
MF5163 
Mrs 164 
MFSl.S r » 
Ml SI /l 
MF.51 /2 
MC SI .'5 

nrs:ni 
Mrs2i2 
M1-S213 

MF5214 



MF 
Mt 

Me 
Me 

MF 

Me 

Mf 

Me 
Me 



1 



~*t' 



■j t . i 



i."* 1 ; 

A 



51 



104100 

104130 

104124 

104154 

104 ISO 

104200 

104174 

104224 

104220 

104.? SO 

104244 

104:? /4 

1042/0 

104 520 

10431.4 

104 344 

104540 

1043/0 

1 04 564 

1044 14 

104410 

104440 

10*434 

104464 

104460 

104504 

050 7< 6 

002234 

00?.-* 3 c? 

0/4544 

010 /56 

010/54 

051540 

05 14 IS 
OS 14 /4 

0515 71 
OS 1666 
OSS 5 OS 
OSS** 41 
055521 
055017 
0600 3 S 
060156 
06024 / 
06/4 54 

06/452 

Oh 746 / 
06 7 S SO 

0/166,.- 

0/1 /oo 
o/i /is 

0/1 .v.: 
0/2040 
0/?l?l 
0/5? 14 
U/S '4'i 

o/5 3?o 



G 



MES241 

MFS242 

MF.S243 

MMFS1 

MMF.S2 

MMt.S/1 

MMES7? 

MMFS75 

MMFS/4 

MOO 

MODF. 

MUXC 

MUX PAP 

Muxrot 

NFRR5 

NEW5T 

NEXT 

UH 

NO 

N0CL0K 

NODEV 

NOUN IT 

NR1 

NR? 

NTEST 

NTE5TS- 

N'.FSTl 

NXM 

NXMfl.G 

Nxruur 

ONF.F IL» 

OTHCSA 

OTHCSB 

or HO A I 

OTHMOO 

OTHVKT 

ouroF.i 

0UTDE2 

OUTl 

OUT IS 

0UT2 

OUT 231 

OUT232 

OUT 24 

05APTS* 

0*AU - 

OtBGNR- 

OiBCiNS" 

OJDU * 

OU.RRT ■ 

fl$GNSU« 

0$POIN« 

OS5FTU- 

PAOi; 

PAT 1 

PAT.' 

PL Ml 



100173 
100246 
100306 

063020 

06304? 

064 104 

064.? 14 

064254 

064254 

003700 

004134 

OS0666 

0S0336 

050766 

011444 

022656 

023 160 

00003? 

C 22 3 34 

02460C 

007250 

012516 

015556 

015560 

024056 

000031 

024152 

01/266 

004060 

023106 

00000 1 

003/26 

0:)3/3O 

003/24 

003/22 

005/32 

004166 

004170 

056501 

0514SS 

056516 

07/002 

0/676? 

101/31 

000001 

000001 

000001 

000001 

000001 

000001 

00000 1 

oooooi 

00000 ! 
004140 

002256 
00, '.'40 

056457 



PMF.151 

PME152 
PME1S3 
PME154 
PMF.155 

pme:i6a 

PMF.161 

PME162 

PME163 

PMF.164 

PMF16S 

PME166 

PME167 

PME2il 

PME212 

PME213 

PME214 

PME221 

PME222 

P.1E223 

PME23A 

PME23B 

PME23D 

PME23E 

PME231 

PMF252 

PME233 

PME234 

PMF.23S 

PMF.236 

PME23 / 

PME238 

PME239 

PME24A 

PMF24B 

PMF24C 

PME24D 

PMF24F 

PME24F 

PML24G 

PMF.24H 

PMF24I 

PMC. 241 

PMF242 

PMF24 3 

PMe 244 

PNT 

PRA 

PHf-'X 

PRI 

PHTO 

PHIOO 

PR 101 

PR 102 

pHior. 

PHI 04 

PR 105 



052212 

05226S 

05233/ 

052430 

05246/ 

055213 

054725 

055055 

055346 

055603 

0S51S1 

OS 5666 

055757 

06/5/1 

06 /665 

06774/ 

0/0022 

072162 

072260 

07233? 

7540? 

0/5530 

075626 

0/5715 

075753 

0/6040 

0/6121 

76205 

0/62/5 

0/6352 

0/6421 

0/650/ 

765/6 

100364 

1004 /4 

100604 

1006 /S 

100 /SO 

101056 

10U45 

1012 35 

10130/ 

1013/'. 

1015 iO 

1()1M)4 

101661 
001000 
020654 
2 04 4 4 
002000 
003/12 
000000 

■■ 000040 
000 100 

• 000140 
O00?0( 

' 000240 



) f 



PRI06 - 

PRI07 * 

PRM5T 

PROMT 

PR1 

PR? 

PR2A 

PR20 

PR2C 

PR20 

PR2F. 

PR?f 

PR2G 

PR 3 

PR3A 

PR4 

PR5 

PR6 

PR 7 

P5AD 

PSD A 

PSF.U .1 

P5UF.A 

P5151 

F : WRFL 

QVP 

QVR10 

UVR12 

QVR14 

UVRH 

RA 

RANDOM 

HH 

am 

RFAD 

RFC ON 
RFDT IM 
RFl.RM 
Hl.GADU 
RFGF.RR 

rfgmsg 

RFGT5T 
RFGT51 
RFUH1 

RF.RR2 

RFRR3 

RFS1RT 

RFTMri 

RPl.li 

R.AV 

HUMAK 

SAVCN1 

SAvH 

St CPA 

SH \ CI 

Sf TCl * 

ShVF.X 



000 500 

000340 

Z6655 

01700? 

020/46 

020/7 3 

021100 

0211/7 

0212/1 

02133? 

0214 ' 

02152:. 

021621 

021715 

02202c' 

022061 

022112 

022133 

022234 

01!: 006 

014564 

023550 

036210 

046/50 

023030 

00224? 

040b44 

042540 

04S560 

56534 
01657c' 
165 34 
016574 
02061? 
16 3?t» 

01 /S56 
004164 
016450 
010/60 
010/62 
01124/ 
010402 
010440 
01103O 
011102 
011160 
0226 34 
01/1/4 
O2046? 
05010? 
051264 
02501? 
O'.'iSnf, 
Oft 3 74? 
011/14 
0?4??? 
0250 /? 



Li 



5^ I 


004066 it 


SFPTHl. 


0022 52 G 


51. /FRO 


061422 


SNl'M 


015562 


ST ADD 


012514 G 


STARES 


022644 


START 


022350 


STAT 


020260 


stki.c; 


020450 


SVCGBi- 


oooooo 


SVC INS- 


000001 


SVC5U1* 


000001 


SVC TAG' 


ooooo ; 


SVCTT.T-- 


000001. 


SM.SfM' 


010000 


tabopp 


054524 


TAB? 3 


074 760 


TAD 5 


020464 


TTMIN 


063/44 


1 U'.mSG 


0250 /6 


TITt.F 


017642 


TKB 


17/562 


TK5 


177560 


TM1S 


051100 


TM16 


05462 3 


TH1 / 


05 .'544 


TM1H 


061515 


TNA 


0120/4 


TNUM 


020650 


TOl.OF 


0506 /4 


roi RA 


0506 72 


I 01 1 


0/6/0/ 


TPB 


l//56f. 


TPS 


1 / /S64 


1SM01 


02/116 (, 


7 SHI) 10 


0406/6 (', 


T SHI) 11 


041400 L'» 


TSHD1? 


0425/2 l, 


TSHD13 


04 3450 ti 


TSH014 


04S612 G 


TSHD15 


OS 1006 G 


TSH016 


054530 I. 


TSHOl/ 


05/454 G 


rsHDia 


061424 G 


TSHD19 


0o2450 G 


TSHD2 


02/562 o 


T5HD20 


06 3/46 (, 


TSHD2L 


Oc>/540 w 


ISMD?? 


0/1566 G 


ISH023 


0/5120 '« 


T5HD24 


100100 i. 


TSHD25 


10223d G 


T',H[)3 


30>»?r< l- 


1 SH04 


031 -'t^ i- 


l 5 Hi) 5 


3 3?04 .» 


IS HI It. 


054S?4 i. 


TSHO ' 


0354?4 G 



4 
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SYMBOL TABLE 



TSHU8 

TSW 

TSTF-N1 

TSTfl.G 

TSUR.G 

Tl 

TTINT 

TSARGC - 

TSCODE- 

T$ERRN- 

T$EXCP- 

T$I-LAG = 

T*l REE - 

T$GMAN- 

TShll.I- 

T5LAST- 

T Sl.Ol. I : 

T SI SiM = 

T$l TNG- 

T$NEST- 

TSNSO ;: 

T*N51 - 

T5N52 - 

T$PCNT ■ 



0565/0 
03 /bit. 

027106 
004054 

004056 
02054b 
024 740 
000001 
00005c? 
00454? 
000000 
000040 
104504 
000000 
00000 / 
000001 
000000 
010000 
000051 
1 7 / 7 / / 
000000 
000001 
000003 
000000 



TSPTAB* 
TJPTHV 
T$PTNU» 
TJ5AVL* 

t$segl- 

TSSfcKO- 
T55IZF.- 

T$SUBN» 
TJTAGt - 
TJTAGN* 
TSTEMP- 
UTF.ST- 
TST5TM* 
T$TSTS- 
T$$AU * 
T**AUT» 
T$*CLt> 
THDAT- 
TUDU - 
T$$HAR» 
IWHW - 
TJ$INI» 
T$$MSG- 
T$$PC = 



0101?? 

0000?0 

000020 

177/7/ 

17777/ 

010001 

000240 

000000 

17 777/ 

0101?4 

000000 

000031 

17 7 7/7 

000001 

010030 

010025 

010026 

010123 

010027 

010002 

010000 

010024 

010015 

000020 



PAGt 9/ -5 






T$$PRO» 


010023 




TSiPTA- 


01012? 




T$$RPT« 


010022 




T$$SEG • 


010004 




TJtSOF- 


010003 




HSSRV- 


01003? 




TUSU - 


010001 




mTES- 


010062 




Tl 


026714 


G 


no 


040216 


G 


TU 


041076 


G 


T12 


0416/4 


G 


T13 


042776 


G 


T14 


04 370? 


G 


T15 


046404 


t; 


Tib 


052510 


G 


T17 


056536 


Ci 


T18 


061070 


G 


T19 


062124 


G 


T? 


02/220 


G 


120 


063254 


G 


T21 


064500 


G 


T2? 


0/0704 


r, 


T23 


072532 


G 



SEU 0257 



T24 


07/110 


T25 


102102 


T3 


030144 


T4 


031326 


T5 


032414 


T6 


033674 


T7 


035154 


T8 


035720 


T') 


370/6 


DAM 


000200 


U5CL0K 


024542 


VALCNT 


054526 


VRPTAB 


0047/6 


VF.C 


003/10 


VOL OUT 


054406 


VOLPA 


053/44 


VOLTE 


0506 70 


VOLVA 


0506 /6 


VUPTAB 


0041 /6 


WAIT 


011526 


WARN 


023652 


WARM 


023/56 


WFLG 


011616 



G 



UMES1 
WME52 

WMF. 151 

WME152 

WME171 

UME1/2 

WME181 

WML 182 

WME183 

WME184 

URDY 

WRDil 

WRERM 

WRITE 

WT25 

UT25M 

WT500 

X$Al.WA = 

XU'ALS 

XSOFf S' 

X$TR'Jp; 

tES 

5PATCH 



064 342 
064421 
051202 
051304 
057646 
057/4/ 
06161/ 
061/44 
062050 
061712 
0115 70 
011620 
01624? 
016122 
011522 
011506 
011514 

oooooo 

000040 
000400 
000020 

10232? 



G 



G 



. ABS, 104504 000 
OOOOOO 001 
ERROR -i DETECTED: 

VIRTUAL MIMORt USf D : 31296 WORDS C 123 PAGES) 
OtNAMIC MEMORt: 17890 WORDS ( 68 PAGES) 
ElAP^D riMF: 00; U :4b 
/IXVAO.BtN l /XXVAO.S&Q/CR/-SP"l50.200lSVC/HUi[?tllCl^lxVAO.SRC 



..Bl 
..CI 
..Dl 
..El 
.,F1 
. .Gl 
..HI 
. .11 
,.J1 
..Kl 
,.L1 
Ml 
..Nl 



,.B2 
..C2 

..D2 
. .E2 
..F2 
. .G2 

..H2 
..12 
. .J2 
. .K2 
.,L2 
. .M2 
..N2 



B3 

C3 

03 

E3 

F3 

... .G3 

K3 

... .13 

J3 

K3 

L3 

... .M3 
N3 



ci4 
£4 
D4 

>'. 



....LA 



